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American Gas Light Association. 
er Sire 
Orrice AmericaN Gas Lieut AssoctraTion, 
142 CHamBers Street, NEw York. 
To the Members of the Association: 
The Ninth Annual Meeting of the American Gas Light Association will 
be held in Boston, on Wednesday, Oct. 19th, and continue for three days. 
Members of the Assoviation are earnestly requested to prepare papers upon 
the many topics of general interest, to be read at that meeting. The Secre- 
tary counts upon the active co-operation of the members in his efforts to 


render the meeting of marked value, 
Wa. Henry Wurtz, 


Secretary. 
THE CENSUS OF THE GAS INDUSTRY. 








Most of the returns from the gas companies have been made, but there 
is still a number of companies that have not complied with the request of 
the special agent, and delay sending in their statements. It is consequently 
impossible to eomplete the compilation as the few returns due prevent it. 

We would, therefore, respectfully and urgently request the companies not 
yet having attended to this matter to give it early attention. 





‘will and interest of a few active members in thé preparation of papers to be 





ASSOCIATIONS FOR THE ADVANCEMENT OF GAS 
LIGHTING. 
eee: ATI 

It is not many years since it was geuerally, but not universally, consider- 
ed one of the fundamental principles of the gas industry to so carry on the 
operations of a company that no one, outside the management, should know 
how, or with what results, the manufacture and distribution were conducted. 
If an improvement was contemplated, or in use, it was for the benefit of the 
company introducing it, not for others; if others wanted to progress it 
must be done at their own risk, and from their own experience, assisted, 
more or less, by the comparatively scant literature referring to the gas light- 
ing of the past. It was not difficult to find the gas manager of the old 
school who considered that his methods were the only true ones, and that 
his knowledge included the whole domain of the science and art of the in- 
dustry. He remained satisfied in his convictions because there was little 
mutual confidence between manufacturers, and the opportuuities for intelli- 
gent investigation, comparison and contradiction were few, or impossible, 

Wasteful working, extravagant expenditure, illy-designed plant, large 
losses by leakage, were permitted in those days, when comparative state- 
ments of working results could hardly be obtained. Moreover our present 
great competitor kerosene was then selling at five or six times its present 
price, and an extra charge to the consumer may, in some cases, have been 
necessarily made to return dividends that might have been obtained by the 
savings resulting from improved working. 

The need of a change was apparent to the more intelligent and prugres- 
rive and, on December 15, 1863, twenty-four engineers or managers of gas 
works met in Manchester, and formed the British Association of Gas Mana- 
gers. The need of this movement, and its success, are attested by the re- 
eults, as to-day the number of members of all classes in that Association is 
upwards of seven hundred, and its influence is most widely extended. Not 
only so but, largely from the influence and effectiveness of the parent Asso- 
ciation, kindred associations, with like objects in view, are vigorously grow- 
ing in the United Kingdom, America, France and Germany, 

It would seem that no question could exist that highly beneficial results 
have arisen from the association and intercommunication of intelligent men 
specially interested in the common welfare of a most important industry, 
Still there are a few who think otherwise, and consider the old times of 
high prices, big dividends and closed doors to have been preferable. Hap- 
pily, the many do not sympathize with this class, and think it will be a for- 
tunate day when such influences are wiped out, Itis undoubtedly true that 
not all of the improvements made in late years are directly traceable to the 
influence of the meetings and members of the various associations ; but 
many of them are, and, moreover, many ideas, considered practicable by 
their imaginers, have been proved otherwise when subjected to the com- 
bined intelligence of men who had experimented on similar lines, and their 
demonstrations have, in many cases, been productive of savings to those in- 
tending like experiments. 

While the Associations have accomplished, up to the present, excellent 
results, it would seem that there is still room for great improvements in the 
methods of conducting the meetings, adding to their interest, compelling 
the attendance of those hitherto negligent, and in the permanent organiza- 
tion aud work of the bodies or committees between meetings. The larger 
associations meet annually, and are dependent almost entirely upon the good 
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read and briefly discussed at the meetings. More might be accomplished, 
and the results would be more valuable, if it were possible, as it seems to 
be, to perfect the organization by adopting systems whereby technica! 
questions, relating to the manufacture, of great importance, and about 
which there is difference of opinion, could be referred to committees who 
could experiment, and determine absolutely the facts, and report at the 
annual meetings. This would require a moderate expenditure which, in a 
perfected organization, might be reimbursed from a fund which might well 
be obtained by contributions or assessments from those most largely inter- 
ested in the determination of these experiments, the gas companies ; as a 
small assessment, upon the companies represented in the association by 
their officers, would bring in a sufficient sum. 

Moreover the experience of some Associations proves that prizes, offered 
for the best papers upon technical questions, have brought out most able 
and interesting contributions to the gas literature of the day. 

It is hoped that something may be done by our American Gas Light As- 
sociation, at its next meeting, that will add to its future efficiency, and that 
its rapidly growing influence for good may be largely increased. ‘l'o reach 
this end it is the duty of each and every one interested in the gas industry 
in this country to do what he can for the advancement of the objects of the 
Association. 








THE GAS AND WATER COMPANIES DIRECTORY. 
assigns 

We have received three volumes, edited by Mr. Charles W. Hastings, en- 
titled ‘‘The Gas and Water Companies Directory, Gas Works Statistics, 
and Water Works Statistics, for the Year 1881.” 

The Directory contains the names of the towns, and their population, 
throughout the United Kingdom in which gas companies exist, and gives 
the date of their formation, amount of capital, and name of the secretary, 
manager and chairman. 

The Gas Works Statistics gives the statistics relating to each company, in- 
cluding tons of coal carbonized, make of gas, illuminating power, price per 
thousand feet, price paid per public lamp, and amount of dividends. 

The Water Works Statistics gives returns relating to the water works of 
the United Kingdom. rr4 

These books are clearly printed on excellent paper, and are all that could 
be desired in this respect, and, especially those relating to gas works, are 
useful for reference, as they give items of information often needed but not 
always accessible. They can be ordered through us. 








The Lighting of the Caisson of the East River Bridge. 
eS. ee 

The following interesting account of the manner in which the caisson of 
the East River Bridge was illuminated is taken from the Engineering News 
of June 1ith : 

LIGHTING. 

The subject of satisfactorily illuminating a chamber filled with compres- 
sed air has always presented many serivus difficulties. A powerful light is 
required to overcome the want of reflecting surfaces—which are inadmuissa- 
ble because of the mist deposited upon them—to penetrate the thick mist 
usually present in such places, and to illumine every foot of an uneven soil. 
The burning of candles is attended with an intolerable amount of smoke, 
resulting from incomplete combustion. In regard to candle smoke and the 
method of lighting the Brooklyn caisson, Col. Roebling in his first report 
remarks : 

‘This nuisance (candle smoke) was overcome somewhat by reducing the 
size of the wick and of the candle, and by mixing alum with the tallow and 
also steeping the wick in vinegar. The inhaling of so much floating carbon 
is very injurious to the lungs, as the lampblack remains in taem for weeks 
and months; nevertheless, candles had to be used more or less for all special 
work requiring illuminating close by. Lamps are of little account since 
they smoke more than candles, and the oil is dangerous in case of fire, 

*« Fortunately, the existence of an establishment in New York for the pro- 
duction of oxygen gas in large quantities, and at moderate prices, made the 
introduction of calcium lights quite feasible. 

“ For a time, cylinders filled with compressed oxygen gas and compressed 
coal gas were lowered into the caisson and there used. The danger, however, 
of breaking a freshly-charged cylinder was too great on account of the risk 
of an explosion. A double system of pipes was therefore put up in the air 
chamber, one for oxygen and the other for coal gas which takes the place of 
pure hydrogen. In the end of each chamber was one burner, and a special 
one next to the water shafts, making fourteen calcium ligits in all. In ad- 
dition, there were sixty burners for common street gas, which was used 
whenever the supply of oxygen failed. The two gas mains passed to the 
outside of the caisson, where they connected with two tanks, In order to 
make the system effective it was necessary to have the gas pressure always 


also, to maintain this as the caisson sank. For this purpose the two gas 
tanks were filled with water from an artificial reservoir, having a head always 
slightly in excess of the caisson pressure. Into these tanks the gases were 
discharged from smaller cylinders, under a pressure of 225 pounds. The 
immediate effect was to force the water from them back into the reservoir, 
until the tank was full, when the supply was stopped. The pipes leading to 
the caisson remained open, and the gas passed through them under the 
pressure due to the artificial head of water. By means of glass gauges the 
contents of the tanks would be watched and replenished as often as neces- 
sary. As the caisson sank, the reservoir was raised from time to time. This 
was rather troublesome, and was avoided in the New York caisson by placing 
the gas tank below in the air chamber, otherwise a tower of 80 feet in height 
would have to be built by degrees. The gases could, of course, have been 
pumped directly into the tanks, were it not that the stroke of the pump cre- 
ates an unpleasant jumping of the flame, The oxygen gas was delivered in 
a compressed state, and the coal gas was compressed on the spot. When 
the oxygen gas was of good quality, two calcium lights were sufficient for 
one chamber 102 feet long by 30 feet wide. The heat produced is less than 
that of a gas flame, and the product of combustion water. One attendant 
was sufficient for 14 lights, besides all the gas lights. The lime-ball requires 
occasional turning, as it wears away by the action of the flame, and also re- 
quires frequent renewal when water condenses in the pipes. The blow- 
pipe burners are apt to burn out and get out of order. The explosive flame 
will also run back and melt the rubber connection. In short, quite an ap- 
prenticeship is necessary to adapt the calcium lights to all the new condi- 
tions. The only danger lies in leakage of pipes, and from carelessness in 
leaving the cocks open. One gas explosion took place below, sufficient to 
singe off whiskers and create some alarm. The sense of smell is so blunted 
that the leakage of cual gas is not easily detected. But the ordinary gas 
lights were found to be the most economical, Their cost is only one-fifth 
of the calcium light, and about one-third of candles, * = Te 
produce, however, an intolerable amount of heat, and vitiate the air more 
than candles, although producing but little visible carbon.” 


In the New York caisson the gas burners first used were five feet fishtail, 
which burned with a flickering yellow light, consuming much gas and 
smoking nearly as bad as candles. Experiments were commenced, and it 
was found that a two feet lava tip, of the pattern known as the ‘‘excavated 
batwing,” burned with a clear white light, giving off scarcely any smoke. 
As the depth increased these also smoked, and one foot burners were sub- 
stituted, when no further difficulty was experienced. Under a pressure of 
35 pounds these burners gave as much light as a four feet one outside, 








Artificial Seasoning of Timber. 
BA en 

Mr. C. René, pianoforte manufacturer, of Stettin, Germany, as reported 
in Engineering, has devised a plan by whicu he utilizes the property of 
oxygen, particularly of that ozonized by the electric current, to artificially 
season the timber used for the sounding boards of musical instruments. 
The first impulse to experiments being carried out in this direction was giv- 
en by the well-known fact that wood, which has been seasoned for years, is 
much more suitable for the manufacture of musical instruments than if used 
soon after it is thoroughly dried only. Mr. René claims that instruments 
made of wood which has been treated by his oxygen process possess a re- 
markably fine tone, which not only does not decrease with age, but, as far 
as experience teaches, improves with age as does the tone of some famous 
old violins by Italian masters. We are further told that the sounding’ 
boards made of wood prepared in this manner have the quality of retaining 
the sound longer and more powerfully. A number of pianos manufactured 
at Mr. René’s works, and exported to the tropics several years ago, have 
stood exceedingly well, and seem in no way affected by the climatic dangers 
they are exposed to. 

While other methods of impregnating woods with chemicals generally 
have a deteriorating influence on wood fibers, timber prepared by this 
method, which is really artifical ageing, becomes harder and stronger. 

The process is said to be regularly carried on at Mr. René’s works, and 
the apparatus consists of a hermetically closed boiler or tank, in which the 
wood to be treated by the process is placed on iron gratings ; in a retort 
placed by the side of the boiler and connected to it by a pipe with stop- 
valve, oxygen is developed and admitted into the boiler through the valve, 
Provision is made in the boiler to ozonise the oxygen by means of an elec- 
tric current, and the boiler is then gently fired and kept hot for forty-eight 


or fifty hours, after which time the process of preservation of wood is com- 
plete. 








Coat Contracts.—Among the successful bidders for the contracts for 
furnishing coal to the Philadelphia Gas Trust were the Penn and West- 
moreland Companies, who will furnish 135,000 tons each at their bid price 
of $4 65. The Chesapeake & Ohio Railway Coal Agency will also furnish 





one pound or thereabout, in excess of the air pressure in the jcaisson, and 





30,000 gross tons at $4.25. 
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[Orrictan Rerort.—Continued from page 272. | 


Proceedings of the Fourth Annual Meeting of the Western 
Gas Association. 


Heup ar Sr. Lovrs, Mo., May 11, 12, and 13, 1881. 
ae ee 
Mornina Sessron— May 12. 


The Convention reassembled at nine o’clock, the President in the chair. 
The President—Mr. Munzinger will now favor us with some remarks on 
the subjects which he stated yesterday he would bring before the Conven- 
tion to-day. 
LOSS OF GAs, ETO. 


Mr. Munzinger then addressed the Convention as follows: 


Mr. President and Gentlemen of the Convention:—I wish to show you 
where there are losses in the manufacturing and distributing of gas. We 
have losses by temperature, by pressure, by moisture, by condensation in 
the retort ; we have losses at the consumer’s meter, by bad joints, defective 
service pipes, etc. In order to explain this intelligibly to you I have pre- 
pared some charts, which will show, you the temperature and expansion of 
gases under temperature and pressure. 

The experiments of Regnault, Gay-Lusac, and Dalton prove that all 
gases not in coutact with liquids or generating fluids expand very nearly 
alike by an equal addition of heat, and contract alike by an equal subtrac- 
tion.of heat, under constant pressure. A volume of gas at the temperature 
of melting ice, which is 32° F., will expand 1.367 volumes when the temper- 
ature is raised to that of boiling water, which is 212° F. If the expansion 
be uniform throughout the 180° F., each degree will represent an advance 
of .867 divided by 180, or .002039, which expresses the fraction of its own 
volume, and is called the co-efficient of expansion. This proportion is easily 
ascertained by addition or subtraction. Thus, a volume of gas at 32° F. 
equals 1 cubic foot ; at 33° F. it will become 1.002039, as.I have shown 
there (indicating on the chart) ; at 34° F. it would become 1.004078, and so 
on. Asa volume of gas contracts uniformly when subjected to an equal 
subtraction of heat, it will be found that if starting with a temperature of 
32° F., and gradually losing the heat until reduced theoretically to nothing, 
then we have to dividle 180° by .367, which gives us 490.46° below the freez- 
ing point ; subtracting trom this 32° F., gives you the absolute temperature 
458.46° below zero. It would not be possible for you, by temperature, to 
condense that one to nothing, but we have to have some standard to work 
by, in order to make an intelligible computation. Suppose we wished to 
reduce a volume of gas from a higher to a lower temperature. This is the 
formula : 

v 


i 





1 x .002039 x (t—t) 
V denotes the unknown volume, v the known volume of gas, t and t the tem” 
perature. For example, take 1,000 cubic feet at 70° F., and find what it 
will measure when the temperature 1s reduced to 50° F. This will be the 
formula: 
1,000 1,000 
V= — = ~ == 960.8179 cubic feet. 
1 x .002039 x (70— 50) 1.04078 

This shows that when you distribute gas from your works the loss is 
pretty nearly 30 percent. The mean -témperatures that we have in this 
country are about as follows: In January we have 36° F.; in February 38° ; 
in March 41°; in April 46°; in May 52°; in June 58°; in July 61°; in 
August 61°; in September 56°; in October 50°; in November 43°; and in 
December 39. This is the average temperature of your station meter. 
When your gas is measured at the station meter at 70 and passes into the 
consumer’s meter, the volume of gas is contracted by the temperature, and 
the consumer makes about 3 per cent. by the operation. 

Pressure also affects gas. All gases are defined as elastic fluids, because 
they are elastic and compressible. Their power to resist compression de- 
pends upon their weizht. An increase of pressure increases their tension 
but diminishes their expansive force if allowed to exvand. The first exper- 
iments for this specific purpose were made in 1600 by Boyle and Hook. At 
a later date Mariotte pursued the subject, and still more recently Arago 
and Dulong. It may be deduced from their results in general that the vol- 
ume of gas is in inverse proportion to the amount of pressure to which it is 
subjected. This fact embodies the principle of the great Boylean law. In 
order to examine the compressibility of a volume of gas, and the proportion 
that its density and tension bear to each other, calculations are based upon 
the Boylean law. Thus if a volume of gas of 1 cubic inch be stored up in a 
gasholder of an inch square in plane, which is suspended by frictionless 
hangings, the downward pressure of the atmosphere being equal to 15 lbs, 
per square inch, and the temperature of the gas kept uniform, we multiply 
the given volume of gas by the given pressure, and divide the product by 








the new pressure, and the result is the new volume of gas. The formula 
x 2 


used is V = , in which V denotes the known volume, v the unknown, 





x 
and x and x denote the pressures. Here on the chart we have 1 cubic foot of 
gas, 15 lbs, of atmospheric pressure, divided by 30, which gives us 1 cubic 
foot of gas. 

Then you see here how a volume gets reduced by a pressure of 30 pounds, 
45 pounds, 60 pounds, 75 pounds, 90 pounds, 105 pounds, 120 pounds, 135 
pounds, and 150 pounds per square inch. By a pressure of 30 pounds we 
get one-half; by a pressure of 45 pounds, one-third ; by a pressure of 60 
pounds, one-fourth ; by a pressure of 75 pounds, one-fifth; by a pressare 
of 90 pounds, one-sixth ; by a pressure of 105 pounds, one-seventh ; by a 
pressure of 120 pounds, one-eighth ; by a pressure of 135 pounds, one- 
ninth ; and by a pressure of 150 pounds, one-tenth. 

Reversing the foregoing illustrations, suppose the pressure is 30 pounds 
per square inch and the volume of gas is .5, or half of a cubic inch, what 
space will this same volume occupy at 15 pounds per square inch? To de- 
termine that we divide 39 by 15 and divide the quotient by 2, and we get 1 
cubic inch. It is extremely difficult to preserve the pressure and the tem- 
perature of a given volume of gas, as the temperature and pressure of the 
surrounding atmosphere so constantly vary. 

Gas is increased in volume by the accession of heat and decreased by the 
withdrawal of it ; consequently its expansive force and density thus experi- 
ence a change. The expansive force of gas rates at 36.7 per cent. for 180°F. 
if the pressure remain the same ; but if the pressure is varied, though the 
temperature remain unchanged, there is a variation in the volume. Where 
an accurate measurement of gas is required, the temperature and barometric 
pressure must be strictly noticed, for it is customary to refer to the 
barometric pressure of a column of mercury 30 inches in height, and to the 
temperature of 60° F. 

The following equation is designed for the calculation of a volume 
of gas: 

- 5 x x x (458.46328 x t’) 





x’ x (458.46328 x t). 
x denotes the pressure for the known volume; x’ denotes the new pressure ; 
t’ denotes the temperature for the known volume of gas ; t denotes the new 
temperature, For instance, if the volume of gas be .5 cubic foot at the 
barometric pressure of 30.5 inches, and at 56° F., what will be its volume at 
the barometric pressure of 30 inches and at 60°F. ? This shows it (referring 
to the chart) : 
V = 5 cubic feet. x = 30.5". f = 56 degrees. 


5 x 80.5 x (458.46328 x 60) 


80 x (458.46328 x 56) 
152.5 x 518,46328  7905.6290 


ee = 
30 x 514.46328 15433. 8984 


Philosophical experiments and common experience have established as a 
fact that heat converts water into vapor, which then diffuses itself through 
the atmosphere. This heat is one promoter of evaporation. If a volume of 
gas stored up in a gasometer comes in ccntact with water, it will convert 
some of the water into aqueous vapor, and in different proportions at differ- 
ent temperatures. Heat expands the gaseous portion, enlarging its particles 
and augmenting their capacities for containing moisture. When gases are 
saturated with aqueous vapor they become highly elastic, and this elasticity 
increases with an increase of temperature until it attains a force capable of 
supporting a column of mercury at 32° F. equal to .2 of an inch ; at 180° F., 
15 inches ; at 210° F., 30 inches. 

For illustration, take a volume of saturated gas at a temperature of 80° F. 
in an inclosed vessel, and its elasticity will equal 1 inch ; but if more vapor 
be forced into the vessel at the same temperature, instead of increasing the 
elasticity of the volume already stored, it will collapse and fall in moisture, 
and should the temperature rise to 90° F. the elasticity of the saturated gas 
will increase until it equals 1.37 inches. Hence the density and tension of 
aqueous vapor in a volume of gus standing directly over water depends upon 
both the temperature of the gas and the water. The pressure of the gas or 
aqueous vapor is exerted in the same degree in the absence of either, and 
the combined influence of the gas and vapor is equal to the pressure due to 
each gas separately. The pressure of the gas stored up in the holder does 
not prevent the formation of vapor, but merely retards its progress, momen- 
tarily obstructing its diffusion ; in time, however, it becomes uniformly dif- 
fused throughout the entire space of the gasometer. 

Although the proportion of aqueous vapor diffused in coal gas is small, 
its presence to a certain extent diminishes the amount of light produced, 
and tends to condense the particles of carbon floating in the gas, its amount 
is in direct proportion to its temperature, its maximnm percentage, accord. 


2’ 30" t = 60. 





vy’ 





= 5.122855 cubic feet. 





ing to Ure and Dalton, being .6 at 32° F.; .8 at 40° F.; 1.2 at 50° F.; and 
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1.8 at 60° F. As the percentage of aqueous vapor at 50° F, is 1.2, the pro- 
portion in 1,000 cubic feet would be 12 cubic feet of aqueous vapor, with a 
specific gravity of .6201, in weight nearly equal to 16 cubic inches of water. 
The amount of the gas absorbed by liquids depends upon the pressure, the 
temperature, and the chemical nature of both the liquids and the gas. 
Thus, for instance, a hundred volumes of water will absorb 7,800 volumes 
of ammonia, but only 15 volumes of coal gas. The volume of gas absorbed 
by liquids decreases with an increase of temperature and increases with a 
decrease of temperature ; its amount varies directly with a change of pres- 
sure ; that is to say, the volume of gas absorbed is inversely proportional to 
the degree of pressure to which it is subjected. Accurate measurement can 
only be determined by direct experiment. 

When we take the losses in gas works we begin first with the retort. 
Each pound of coke in the retort represents about 30 cubic feet of gas. 
This is part of your loss. Whatever carbon you get is a loss, and it 
amounts, I think, to about 1} per cent. You will have a loss of one-fourth 
of one per cent. by condensation, depending on the character of the coal. 
The loss by the consumer’s meter registering slow will be 3} per cent.; the 
loss by temperature will be 3 per cent.; the loss by service pipes, bad joints, 
etc., will be 44 per cent.; the loss by condensing aqueous vapor will be 1 
per cent.; and the loss by pressure will be } per cent. That -makes about 
123 per cent. When the volume of gas is stored up in the gasholder you 
have to have water, and when the temperature of the atmosphere is about 
50° F. you absorb 12 cubic feet of aqueous vapor. As you deliver the gas 
through your tubes, there is that } per cent. lost by friction for every mile 
of pipe that you have. The loss by service pipes comes from their being 
corroded. From my knowledge of pipes in Philadelphia and elsewhere I 
should say that the life of a service pipe is from 10 to 12 years. A good 
idea is to test your pipes with a force pump, to ascertain whether they are 
defective. The loss from this cause is a very serious one. When pipes are 
laid through mud, coal.ashes, or sand, they become pock-marked. When 
pipes go through salt water they are converted into plumbago; a gentleman 
in New Jersey told me that he had seen the pipe in such a condition that it 
could be cut like cheese. 

We have all heard about the ‘‘ lying meter,” but when it registers it gen- 
erally registers from 3} to 4 per cent. in favor of the consumer ; that is 
about your loss from your meters, according to my experience and that of 
Mr. Ford, of Washington ; that is, out of a loss of 15 per cent., 3} per cent. 
would be chargeable against the meter. 1 think these meters should be 
proved every six months, and then there would be no complaints. 

There are frequently complaints of bad gas, and I desire to give you a 
little of the theory that has been brought forward by Mr. Faraday, Mr. 
Tyndall, and others. The greater your barometric pressure is, the greater 
will be the illuminating power of your gas ; and the less pressure, the less 
will be the illuminating power of your gas. When we fire up a boiler, as 
we all know, about nine-tenths of the heat goes up the chimney, and the 
other one-tenth does the work. In regard to the gas stoves that I spoke of, 
there is this further to be said about them: When you start a fire in an or- 
dinary stove it takes a good while before you get your combustion in right 
shape. You lose very nearly 15 per cent. in getting the proper heat, and 
you lose 30 per cent. after your fire is ready for cooking. All that goes to 
In a gas stove you turn your heat on, and in a few minutes the 
work required of it is done. It is alsc much cleaner than the ordinary 
stove, and in summer time it is far preferable to any coal stove. You all 
know that, in firing retorts by coke, if you make 20 feet of gas out of one 
pound of coke you are doing well. But if you have a gas furnace, such as 
the Siemens furnace, you can get 25 feet to the pound. 
get your fire as deep as you can. 

On motion of Mr. Howard the thanks of the Association were tendered to 
Mr. Munzinger for his address. 

The President stated that Mr. Gimper would address the Convention on 
the subject of the economical use of heat. 


waste, 


All you want is to 


ECONOMICAL USE OF HEAT. 

Mr. Gimper then read the following paper, which he said was a transla- 
tion of a German work on the subject : 

Report of the Commission upon Generators to the German Gas Light 
Association. By Messrs. E. Grohn, S. Schiele, and Dr. Schilling. 
Made at Bremen, June 18, 1879. 

The material for the production of heating gases in gas works is coke, 
which varies very much according to the different qualities of coals from 
which it is produced, 1, in regard to contents of ashes and clinkers ; 2, in 
regard to the nature and fusibility of the clinkers ; and 3, in regard to its 
Hence, accordingly as the coke lies 
generator, it produces more or less clinkers; 


density hardness, and cohesion. 
close or loose in the 
and according as such clinkers are fusible at a high or low temperature, 
and to what degree they will bake and conglomerate together, in that pro- 
portion will it be necessary to maintain a certain draught to produce a cer- 


tain volume of heating gas and a normal condition of the generator. 





A generator was constructed without a grate, in place of which two slits 
opposite each other were used. Diameter of generator, 3 feet ; height from 
slit opening to under side of flue, 4 ft. 6 in.; flue, at neck of generator, 9 in. 
in diameter, or one-fourth the size of generator shaft. The filling of gener- 
ator was done from the top, and opening closed by a luted lid. To avoid 
any possible chance for explosion of the gases of combustion before reach- 
ing into the chimney, which was 108 ft. high, a combustion chamber was 
constructed of sufficient dimensions to burn all the gases, and for the con- 
trol of draught, a damper wag placed in flue; length of flue from generator 
to combustion chamber, 15 ft. For measurement of draught an ordinary 
water gauge was used ; also the very sensitive gauge of Scheurer & Kestner ; 
also a Crosly self-registering for under pressure was used. 

Trials with Coke from Saar Coal. 


Trial A,—The damper was opened to 1 1-16 inches, giving at the begin- 
ning a pressure of —0.25 m.m., which gradually rose in the flue to positive 
pressure of +1 mm. The appearance of this rise in pressure is explained 
by the upward tendency of the specific lighter and hot gases of the genera- 
tor being greater than the resistance, which have opposed the slower moving 
gas stream. Hence a flue or chimney giving 1.5 mm. pressure would draw 
sufficient air for a consumption of 44 bushels of coke for 24 hours, 

During the trial pressure varied from +-1 mm. to +-0.25, or an average of 
0.45 mm., with a consumption of coke of 44 bushels and 6} bushels 
refuse, 

Six different tests of gas in flue showed its combination, as an average, 
CO,, 1.5 per cent.; CO, 29.2 per cent. Gas test taken at different heights 
of generators showed the following combinations: 


At VI. At VII. At X. 
(Ca 1.8 per cent. 2.0 per cent. 3.4 per cent. 
co. 29.8 os 29.6 - 25.8 i 


Trial B.—The same damper opening was kept up for 48 hours longer, 
during which time the draught varied from 0.5 mm. to +1 mm., with an 
average of 0.74-mm. Consumption of coke per 24 hours, 434 bushels, with 
6 bushels refuse. On the other side of damper tile the draught showed 
—6.4 mm. to—10.2mm. After every 45 to 50 minutes clinkering took 
place without difficulties. 

The pressure in flue at IIT. was +0.8 mm.; at the neck of generator, at 
V.,0.3mm.; being 4} feet from bottom of generator, at VI., 0 to -+-0.2 mm.: 
at VII. and VIIL., 0 to —0.05 mm.; at X., —0+5 to —0.25 mm. 

The pressure observed in the flue is therefore due to the highly heated 
and specific light gas column above the coke. 

Measurements taken with bent tubes, with and against the draught, 
showed no material difference in themselves. 

Analyses of gas in flue for an average of six tests gave 2.0 per cent. CC), 
and 28.3 CO.; at bottom test hole— 

CO, 1.4 4.6 4.6 

Co. ; 23.4 26.4 
The large per cent. of CO, in flue is owing to the test holes being opened 
often and not hermetically closed, Analysis will always show a proportion- 
ate amount of CO, when there is the least opening either in generator or 
flue, whether from test holes or joints in brickwork. It is therefore recom- 
mended for practice to reduce the length of flue to a minimum. 

Of the different gas tests taken at X. of generator (between 19 and 20 in. 
above bottom) showed that here the greatest part of CO. had already been 
reduced to CO ; the coke immediately above reduced the CO, contents only 
from 4 per cent. to 2 per cent. 

For the purpose of analysing the gases with fuel at different heights 
the coke was allowed to burn down to within 20 inches from the bottom, 
from 3 p.m. to 11 p.m., during which time the analyses of these gases showed 
no practical variations, 

Hence filling the generator three times in 24 hours would produce a heat- 
ing gas of like combination throughout. The measurements of temperature 
with Siemens water pyrometer showed in flue at Il. 932°; at V., 1042°— 
under the circumstances the loss of heat being 110° in a distance of 6 feet. 
At the upper test hole at VI. two teste showed 1337° and 1382°. 

Trial C.— 

After opening damper from 1 1-16 to 13-16 inches, three gas tests in 
quick succession were taken: 1, under normal conditions ; 2, after loosen- 
ing luting of generator cover; and 3, after generator was opened. The 
results were as follows: 


1.5 
26.8 


First Test. Second Test. Third Test. 
CO;. 1,2 p. ct. 4.2 p. ct. 3.2 p. et. 
CO. 28.8 ‘ 26.2 * sian 
O a ; ios tS. ls 


At 12 o'clock m. the damper was opened to 11 inches, and the draught 
showed in flue —3 mm., which kept on increasing, holding an average of 





openings suffered considerably from the high heat. 


—3.7 mm. After a few hours the generator became very hot, and the slit 
At 6:45 the dranght 
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had increased to 6.6 mm., which, after careful clinkering, went back to 
5.6mm, The peculiarity of increase of draught with the accumulation of 
clinkers occurred in two other instances, but only with strong draught. 
The gases taken during this time always showed themselves cloudy from 
very fine flue ashes, which would not settle down after passing through a 
pipe 9 feet long and having several bends ; and when shaken with water 
would remain suspended until after CO, was absorbed by alkali, when the 
water would become clear. Analysis showed the ashes to be mostly silica 
acid. The average composition of gases was—CO,, 33; CO, 26.9. There 
was very little variation, even up to the time of the fuel being burnt down | 
to within 20 inches. | 
Generator was refilled with 14 bushels of coke. It soon became very hot, 
so that it was painful to the eye to look into it. Two cast iron sight boxes | 
had melted together ; the combustion chamber showed a full white heat, 
and the entire length of flue appeared red. The highest temperature ob- 
served during the trial at If., with water pyrometer in copper cylinder, | 
showed 2067°. The damper was closed at 8 p.m., baving consumed 32 | 
bushels of coke, or at the rate of 99 bushels per 24 hours, | 


Trial H,—At 9:50 a.m. the damper was opened to 10} inches, and during | 


12 hours (from 11 a.m. to 11 p.M.), in very windy weather, the pressure 
varied from —1.5 mm. to 3.9 mm., with an average of 2.8mm, Consump- 
tion of coke for 12 hours, 45} bushels ; 91 for 24 hours, 


Analysis of gases: 


CN Ge wen 2.6 2.9 3.2 3.4 Average, 3.0 
OMiniwisces Z® Be Be 23 Average, 26.9 


Temperature with water pyrometer in flue at IT. showed 1292° to 1382> ; 
in flue at V., 1472° to 1562°.. Two hours later a temperature test with 
the electric pyrometer showed 1090° at IT. 

During the trials, even by slow draught, it was noticed after the cooling 
of the generator that it had suffered considerably, especially near the slit 
openings, from the contractions of the bottom. Large blocks having been 
used on one slit, and the usual size on the other, supported by an iron rail, 
which soon had melled away, and had to be supported by brick. Even the 


walls of the generator itself had been considerably attacked by the easily | 


fused clinkers. 
To protect the lower part of the generator from this rapid destruction, 


water was placed in pavs under the slit openings and allowed to evaporate, | 


with very good results, 

With an average draught in flue of —6.7 mm. for 12 hours, the consump- 
tion of coke was 69} bushels, or 139 bushels for 24 hours ; 264 pounds of 
water was evaporated in 12 hours, or a fraction less than 2 gallons per 
bushel of coke. The clinkers did not collect as fast nor seem to be so de- 
structive by high draught as by slow draught without water. 


Trials with Coke from Bohemian Black Coal. 


The coke from this coal was very different from the preceding one, and 
the management of the fire had to be entirely different. Where the clinkers 
of the former fused easily and ran down through the slits, these would, on 
reaching the cooler parts of the slits, become hard and attach themselves 
very firmly to the brickwork, soon forming a solid mass of clinkers, which 
prevented the feeding down of the fuel to the slit openings, so that some 
changes in the generator became necessary. After this the rapid accumula 
tion of clinkers could only be partially prevented. 

After eight trials the generator showed in its lower part a diameter of 
14 x 18 inches, its original diameter having been 3 x3 feet. It soon became 
apparent that a continuation of such conditions would have to be changed ; 
hence the generator was charged with Saar coke, and soon the accumulation 
of stone-hard clinkers was removed by the easy-fusible clinkers of this 
coke; and for the remaining trials a mixture of 9 parts Bohemian and 1 part 
Saar coke was used, with much better results, but only entirely satisfactory 
when grate bars and water in the ash pan were used, 

Trial A.—After 12 hours firing in generator with normal draught in 
chimney, the damper was opened far enough to give a draught of —5 mm. 
Soon, however, as usual, positive pressure showed itself before the damper 
till it rose to+1 mm. During the 23 hours’ trial the average pressure in 
flue was +0.86 mm. The fuel was renewed every 3 hours, filling the gen- 
erator to the neck. Consumption of coke for 23 hours, 48 bushels, with 


18.85 per cent. refuse, or 41 bushels for 24 hours, after deducting refuse. 


An average of 8 tests taken from flue at IIT. had the following combination | 


of gases: CO.,, 14 per cent. ; CO, 29.4 per cent. At different heights of 
generator the gases were of the following combinations, after 3} hours’ 
burning down: At VIII., CO, 1 per cent., CO, 31.6 per cent.: at X., 
CO, 4.8 per cent., CO 25.2 per cent. Temperatzre of flue inside of 10 min- 
utes, at VIII., 1112° to 1157°; at IL, 824° to 887°, 

Gas issuing at V. did not ignite; that from IL, did, burning with a blue 
flame. 


Trial B,—After filling the generator to the neck again the damper was 


opened until a draught of —5 mm, appeared in the flue. During the trial 
it varied, with an average of 4.5mm. The coasumption of coke for 12 
hours was 484 bushels, with 15.82 per cent. refuse. A gas test during 
the fifth hour showed CO, 3.6 per cent.; CO 23.2 per cent After filling of 


generat iain for the last time, and testing gas during the third hour, it 


was found as follows: COs, 7.5, 7.5; CO, 22.5, 22.5. During the fourth 
hour: CO., 10 per cent.; CO, 17.2 per cent. The flue became in the mean- 
time very hot, being at IT. 1778° and at V. 2154’. 

To prove the drawing in of atmospheric air through the brickwork, two 


teste of gas were taken simultaneously, one at highest sight hole of genera- 


tor, at VI., and the other in flue at ILI., with the following results : 
At generator.... CO., 8,2 per cent.; CO, 18.4 per cent. 
In flue.... CO, 10.0 per cent.; CO, 17.2 per cent. 


Oo” 
‘ 


Half an hour later gas showed 5.4 per cent. of CO 15 minutes after, 2. 
per cent. CO, and 22 per cent. CO. An hour after coke was all burned 
down and gas contained oxygen in its combination. 

Trial (.—An average draught during 26 hours of 5.24 mm. was main- 
tained. An ash pan with water was used for the purpose of ascertaining if, 
by rapid cooling of the clinkers, they might become more brittle and 
porous, Forty gallons of water was evaporated for the purpose, but with 
;out reaching the desired result, Consumption of coke, 161 bushels, with 
16.90 per cent. refuse. Gas in flue (the average of 8 tests), CO,, 6.3; 
| per cent.; CO, 21.1 per cent. Temperature in flue at II,, 1482°; at V. 
| 1742 

The next morning at 8 o'clock the generator was filled again and then 


allowed to burn down, Temperature in flue at II. rose to 1787. In the 
second hour during the burning down gas showed: CO., 7 to 8 per cent.; 
CO, 18.8 per cent. In the third hour: COu,, 8.4 per cent.; CO, 15.6. 

After coke had burned down below sight hole IX., gas was tested again 
| direct from above the coke. In the fourth hour it showed CO, 4, 6, 8, 7, 8 
per cent.; at the end of the fourth hour, at sight hole X., height of fuel 18 
|inches from slit, it was found with 8 per cent. CO, ; in 15 minutes after 13 
per cent. CO, was found. 
| rial D.—The average draught for this trial was —5.5 mm. Consump- 
ltion of coke for 24 hours, 80 bushels. Combination of gases in tlue at IIL. 


lat different times was as follows: 


| 1.2 2.0 2.4 Average, 1.8 per cent. 
| Oivicc«. Bee 28.0 27.2 Average, 28.2 per cent. 
| Two and a half hours after filling, test taken at VIII. showed 2 per cent. 
1CO, and 29.6 CO. AtIL. in flue temperature was 1382°. The generator 


|had not been filled to the neck for some time, but only to VIIL., or 3 feet 
lover the slit. No change in the composition of gases was noticeable during 
la 4 hours’ trial. 

Trial E. 


9 mm, to 


The generator was filled to the neck, with a draught of from 


13 mm., or an average of 11.8 mm., which was kept up for 24 
|hours. Consumption of coke, 203 bushels, with 13 per cent. refuse. By 
this large coke consumption the filling at every 3 hours caused great irregu- 
larities. The gas in flue contained during the burning down as high as 15 
per cent. of CO. 
CO, and 22.4 CO; hence an average of 12 per cent. CO.. 


Immediately after filling, tests at III. showed 6 per cent. 


It was clear that by very high draught air was drawn in through every 
joint, and even through the porous brick itse‘f. During a period of 6 hours 


gas showed the following composition, taken at VL: 


OO; . 8 3.0 3.0 Average, 2.9 per cent. 
(x... . 25.4 26.0 25.2 Average, 25.5 per cent. 


The generator was again filled, for the purpose of testing gases durin 


oO 
> 


the burning down, taken only from the lowest test hole, X., with height of 
fuel at 18 inches: 
CO... . 5.6 5.4 5.0 


Co. 26.2 26.6 27.0 


£.4 per cent. 
per cent. 
The generator was then opened, showing little aecumulation of clinkers. 
It was filled again to the neck, when soon a very rapid change in barometer 
took place, causing great variations in draught, 28 bushels of coke having 
been used, which burned down in 5} hours. During the 5th hour, gas 
taken at IX. showed the following combination: CO,, 7 and 5 per cent.; 
| CO, 23.4 and 23 per cent. After 5 hours, gas in flue was composed of CO, 


’ 
18 per cent.; CO, 3.6 per cent. and a few minutes after fuel was burned 
down. 

Temperature at IL, 1922°; at V., 2100. Copper cylinder melted durmg 
the last test. 

Trial F.—This trial was conducted for 19} hours, with slower draught 
than the previous one—namely, an average of .6 mm, Unscreened coke 
was used, while before only screened coke was used. The proportion of 
coarse coke to small and dust was 60.5 to 39.5 Of course, the consumption 
of coke was less than with screened coke, it being for 19} hours 74} bushels, 
with 18.45 per cent, refuse, 
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Combination of gases at IIT. in flue was in the second and fourth hours 


after filling generator as follows 


Co, 7.9 7.2 6.4 8.0 Average, 7.2 per cent. 
LP 520s ane 20.5 20.4 18.6 Average, 20.3 per cent. 


During the same time tests were taken from the generator at VI., from 
the center of gas column, containing much less CQ, : 
+} 1.0 0.6 2.6 1.0 
CO..... 27.8 28.6 30.8 31.0 
There is therefore nc doubt that quite a large quantity of air is drawn in 
through the sides of the generator and the flue, with which a part of the 
CO is burned. Notwithstanding the greatest care having been used in 
making all the joints as perfect as possible, the porous condition of the 


Average, 1.6 per cent. 
Average, 29.6 per cent. 


brick also would admit air. With the proportionate increase of draught, 
CO, increases in the same ratio. 

Trial G.—Unscreened coke was used in this trial, and draught increased 
to 7.4mm. Notwithstanding, the consumption of coke was not much 
larger ; for 21} hours it was 88 bushels, with 22 per cent. of refuse. Com- 
bination of gases during 5 hours averaging CO, 8.3 per cent., and CO 16.7 
per cent, 

The-generator had been filled every 3 hours. During the third hour after 
the last filling gas in flue was composed of 8.8 per cent. of CO, and 18.4 per 
cent, of CO. In the following two hours, tests taken just above the fuel 
gave the following analysis: 


10:30 A.M. 11 A.M. 11:30 a.m. 11:35 A.M. 
(| ne | 6.0 5.6 5.4 
OD ...., 280 23.0 19.4 19.8 


A short time after the last test was taken fuel was burned down, At 12m. 
7.4 per cent. CO, and oxygen were found ; 10 minutes later no oxygen was 
found, 

After opening generator, it was found that clinkers had accumulated con- 
siderably. The remaining opening in the middle was 10x19 inches, On 
the sides the clinkers rose to a height of 18 inches. 

Trial H.—During this trial the slit opening opposite the flue was closed, 
for the purpose of observing the action of the generator under unfavorable 
draught. It was soon noticed that the fuel just over the slit opening was 
much brighter than on the oppositetide. Gas tests from flue showed the 
following combination : 

OO0O,.... 8.4 8.4 5.4 
OO. .... 19:6 18.8 23.8 


Average, 7.4 per cent. 
Average, 20.7 per cent. 
Gas tests taken above fuel: 

CO, ; ' 5.5 


5. 5.4 per cent. 
CO; ase ae 


24.0 per cent. 

Later tests taken at II]. showed larger percentage of CO,—12, 10, and 9 
per cent. 

Temperature in flue at V., 1742°; at III., 1562°. 

The generator was now changed for the purpose of using grate bars and 
water in ash pan; and as soon as a normal condition was reached the gen- 
erator was only half filled, for the purpose of observing its condition with a 
small quantity of fuel and low draught—from 2 to3 mm. Consumption of 
coke, 128 bushels per 24 hours, with 17 per cent refuse. After 24 hours the 
generator was opened, and on examination it was found that around the 
grate bars a considerable amount of clinkers had accumulated, which, upon 
cooling, were easily detached. The water had evaporated but slowly dur- 
ing the trial, 30 gallons of water having been consumed in the 24 hours. 
During the subsequent trials the ash pans were brought much closer to 


the grate bars and fire put under them, so that 140 gallons were evaporated | 


during the 24 hours following. 

Gas tests with small quantity of water and 2 mm. drauglit, taken from 
generator at IX., with 2} feet of fuel: CO., 5 per cent.; CO, 25.6 per cent. 
With 4 mm. draught, two hours after filling: COu., 8 and 7.4 per cent.; CO, 
18.8 and 16.2 per cent. 
II. was 2192>. 


Generator was then cleaned by burning Saar coke, after which 3 trials, 


After burning down of fuel, temperature in flue at 


N., O., and P., were made in succession, with but little variation in results, 
as shown below: 


Analysis Showing Percentage of Hs. 


N oO. P 

CO,, 5.4 5.4 1.4 i.4 6.0 5.8 4.0 5.2 5.2 
CO. 23.2 22.6 23.0 22.0 17.4 24.4 26.2 23.2 23.4 
H D.2 5.4 o.4 te i 5.6 5.5 5.8 8.4 


Other tests were made, showing that too much water had been evapor- 
ated : 


N oO 
CO 10.4 i 9.0 
CO. 16.4 21.4 18.8 
H. : 8.6 6.7 7.8 


The last filling of generator took place at 10:15 a.m. The average com- 
| bination of gases from 10:30 a.m, to 2:45 p.m. was—CO., 4.0; CO, 26.2; 
|H., 5.5; and at the beginning of the fifth hour, CO., 5.8; CO, 24.4; Ha, 
5.5, with a height of fuel of 0.50 meter. 


Per Ct. CO,. Per Ct. CO. Per Ci. H, 
At 4:00 . sis eee ee 17.2 3.1 
UE ES | 12.8 11.6 No test. 
At 4:35 ern. 4.4 No test. 
At 4:45... 2 ska’ No test. 
OT 16.0 No test. 


Thus proving conclusively, as in previous trials, that the combination of 
gases remains quite regular when fuel is above 0.50 meters in height. 


English Coke from Leverson, Wallsend, and Nettleworth Primrose Coals. 


The action of the ashes and clinkers of this coke was very different from 
any other. The clinkers were easy-fusible, dropping down through the 
shit openings, and upon cooling forming threads like glass. After 10 days’ 
use of this coke the tiles forming the slit opening showed a wear of 0.15 m., 
or 3} inches. Clinkers forming around slit openings were easily removed. 
Trials D. and E. were of most importance, one being with high ‘and the 
other with low draught. 

During a four hours’ burning down in Trial D., 25 bushels of coke was 
consumed, with a height of fuel of 1.50 m. (4} ft.) at beginning, and 0.75 m. 
(24 ft.) at ending, with no variation in combination of gases. A gas test 
directly after filling contained 5 per cent. CO, and 21 per cent. CO, the 
average during the entire test being 4.8 per cent. CO, and 22 per cent. CO, 
After filling followed a period of burning down, in which the gas at the 
close of the fourth hour in the flue contained CO, 4.4; CO, 21.4; height of 
fuel, 0.5m. As soon as the fuel burned below that point CO, rose to 7 per 
cent. After opening generator, a luminous flame with a white smoke arose 
from it, caused by the decomposed salts of the ashe3. A perfectly white 
heat, painfu) to the eye without green glasses, was observed. As with other 
cokes, the coarse English coke, with a good draught, gave a good heating 
gas with fuel 0.5 m. high. 

The opinion seemed to gain strength that by the high temperature at the 
slits the coke is not burned to CO,, but direct to CO, since CO, by high 
temperature separates into CO and O, under these circumstances CO being 
the more permanent gas. 

The damper was closed, soon after the fifth hour of burning down, to a 
draught of 2 mm., and shortly after tillmg of generator gas tests showed 
CO: 1 per cent. and CO 28 per cent. During a 20 hours’ trial (E.) only a 
small consumption of coke took place—11} bushels. 

The temperature, which during the previous trial had risen to 1900°, 12 
hours after had fallen to 932°. But the greatest peculiarity was that at the 
beginning only 1 per cent. COs was found in the gas ; after 6 hours, 6.8 
per cent.; 12 hours, 7 percent. Entrance of air through the generator 
sides was impossible, there being a positive pressure of 2 mm. inside. 
Tests taken at X. and IIL. corresponded in combination. There is there- 
fore no doubt that the heat was uot high enough to reduce the gases with 
6 per cent. of CO, any further. 

Generator was now changed from slit to grate bars, and steam used in- 
stead of water in ash pans. 

Trial J.—Draught was regulated to1.8mm. During 21 hours, 47 bushels 
of coke was consumed, Gas test taken in flue at III. gave CO, 12.1, CO 
| 13.6, H 12.3 ; or 25.7 per cent carbon containing gases, and 25.9 per cent. 
| burning gases. 





It was calculated from the above combination that per 
1 kg., or 2.2 pounds, of consumed fuel, 0.72 kg. steam was reduced in gen- 
|erator, with a temperature in flue at IL. of 1222°, The refuse upon the 
| orate bars was a loose, brittle, easily removed clinker. During the above 
trial Siemens’ pyrometer gave a temperature of 1796° to 1800° inside of gen- 


erator. 


Trial K.—Steam pressure and valve opening remaining the same, draught 
| was increased from 2.5 mm, to 6 mm., and thereby the coke consumption 
increased, with the steam supply the same. The change showed itself at 


once by a less percentage of CO, and H,. An average of 5 tests gave— 
CO; ae C. gas, 26.7 
CO 17.2 , 
; gs 24.0 
i. ae Burning, 24. 


In this case a steam supply of 0.38 to one of coke was reduced. After 8 
hours burning brittle lumps of clinker were found upon the grates, and be- 
tween the coke fused clinkers had dropped down, showing that the amount 
of steam was insufficient, and not until the vases contained 11 per cent. of 
After 12 hours 

further burning ashes were principally found upon grate, and at the close of 
trial a temperature of 1382° was found. 

| Trial L.—Draft was now reduced to 4 mm., whereas steam remained the 
same. Inashort time the percentage of CO, and H: rose considerably, 
i Tests taken from flue showed an average of— 


H; were the same conditions, as in previous trial, reached. 
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CO, 16.2 
co 81) 
H. 14.95 

In this instance 0.91 kg. steam per ove of. coke was reduced. 
doubt that by this large amount of H, the maximum was reached, and even 
an excess of it was allowed to pass into generator. In fact, water was con- 
densed in a cold glass tube used during the aspiration of gases, A clean 
iron pipe was then introduced into the generator, which soon became red 
hot, and gas taken through it would reduce the steam further, as some two 
tests showed, giving an average of CO,, 14.0; CO, 14.9; H,, 24.3. From 
this it would appear that 1.27 of steam had passed through the generator 
per one of coke. 

That the complete reduction of steam had taken place through the iron 
pipe was proven by taking gas tests through a glass tube, protected by an 
iron pipe, the analysis of which gave CO,, 16.0; CO, 8.6; H, 15.0. From 
the first analysis it was found that 0.91 steam was reduced ; from the second, 
1.27. It would therefore seem that .25 of steam had passed through the 
generator without being reduced. ° 

Under the circumstances the temperature must have fallen toa minimum, 
by which a further decomposition of water could not take place. ‘Two tem- 
perature tests, taken at VIT., height of fuel, 1.5m. gave 1500° and 1688 
after six hours trial, temperature sank to 1232°. 


Gas containing earbon 24 3 
23.0 


Burmng gas 


There is no 


Trial M.—This trial was conducted with leas draught andsteam. As the 
steam pressure during the trial increased so did the percentage of CO, and 


H,. Analyses showed the average gas to be-- 
i proswcass .. 12.7 27.5 containing C. 
ee eae 14.8 
MON Gienteha Sees 14.4 29,2 burning gas. 


The refuse upon 
Jonsump- 


On an average, 0.78 steam was reduced per one of coke. 
grate bars was almost entirely ashes, with very small clinkers. 
tion of coke per 24 hours, 35 bushels; draught, 2.4 mm, 


Trial P.—With draught at 10 mm., steam was regulated to give 14 per 
cent, H, just enough to prevent the formation of clinkers. A gas test taken 
at VI., gave CU.,, 10.0; CO, 19.2; H, 14—or 29.2 C. containing gases, and 
33.2 burning gases, with a consumption of coke of 122 bushels for 24 heurs, 


Final Conclusions—Slit Generator. 

Consumption of coke, with each kind of coke, is increased in the same 
proportion as the draught increases. 

Unscreened coke requires from 3 to 4 mm, more drauglit. 
moves 20 per cent. of small coke and dust, 

A draught of two mm., with a consumption of 50 bushels of coke, is suf- 
ficient to heat a bench of seven to eight retorts, The question would then 
arise—could, with higher draught, and a corresponding quantity of coke, 
two or three benches be heated? To answer this question three factors 
must be taken into consideration. 

Ist. The drawing in of air through the upper part of generator and flue, 
which, in spite of all precautions will take place, and thereby burn a part of 
the CO into CO, before it reaclies the bench. 

2d. The greater the draught the greater per cent. of CO, in the gases. 
One mm. draught gives 1.9 per cent. of CO. ; 7 to 10 mm., 5.8 per cent. 

3d. The higher the per cent. of CO, rises, the higher the temperature with 
which it passes through the generator and flue to the bench. The differ- 
ence in temperature of gases containing 1.9 per cent. CO and 5.8 per cent. 
is 932°. 

The cooling off of the heating gases is also an important factor. The loss 
of heat on three feet length of flue was from 122° to 167°. The cooling of 
the gases is dependent upon the absolute temperature of the gases ; in other 
words, the difference between them and the outer air, also, upoa the rapid- 
ity of the movement through the flue. 

The higher the temperature of the gases than the outer air, or the slower 
their movement through flue, other conditions being the same, the greater 
will be the loss of heat. It is therefore more economical to produce heating 
gases with high draught, even if the greater part of its CO has been re- 
duced to CO, before reaching the bench, by reason of its greater rapidity 
through the flue, Per cent. of heat lost by low draught is found to be 23.2 
per cent.; by high, 19.7 per cent. 

Hence the question as to the economy of supplying more than une bench 
with one generator is not so easily solved. For one bench the flue can be 
reduced to a minimum, whereas two or three would increase its length 
correspondingly. 

All the different kinds of coke produced under similar conditions heating 
gases of chemically-like combinations, The following table may be consid- 
ered a guide for the different draughts : 


Screening re- 


Draught 1 mm. High, 7 to 10 mm. 
SE ene 1.9 per cent. 5.8 per cent. 
SPR ine eben ds Ge 28.3 " 22.6 - 
Nitrogen ....... C8  * (Rl 





In regard to the height of fuel and its influence upon the combination of 


the gases, it has been found, with all the ditferent kinds of coke alike, that 
when the height of fuel has fallen to 0.5 m. or lower, the percentage of 
CO, with high and low draught would increase considerably. This seems to 


have been caused by holes having burned through the fuel in some places 
faster than at others. 

In regard to clinkers, it was found that the easier they were fused the 
more destructive they were to brickwork, 

Conclusions in Regard to the Use of Grate Bars and Steam. 

With each kind of coke, by the use of the proper quantity of steam, 
that point can be reached when the refuse from the combustion will not 
melt and conglomerate together into cakes, but it can be made into a porous 
If not enough steam is admitted, then clinkers will ap- 
On the other hand, if too much steam is allowed to pass into the 


and loose mass, 
pear. 
generator, then it will cool it off, the process of decomposing water will be 
disturbed, and the production of heating gases will gradually stop. 

The proper quantity of steam for a normal condition of generator is de- 
pendent upon the fusidility of the clinkers of the different kinds of coke, 
which is shown by the following table: 

Steam: i 71 19 

All the difficulties arising with the slit generator and its attendance are 
More 
draught is needed to burn a given quantity of fuel in a certain time with 


0.79 i) 0 0.70 0.53 


0 
reversed with the grate generator and the proper quantity of steam. 


grate and steam than by slit. 

The chemical combination of the gases produced by combustion with 
steam is CO., CO, H,, and Nitrogen. 

Two chemical processes of decomposition take place at the same time: 

Ist. The combustion of coke with air to CO, and CO. 

2d. The decomposition of steam into H., and the formation of CO, or CO 
from the oxygen of the steam. 

Experience has taught that by increased steam the value of CO, aud H 
also increased, whereas the CO and N decreased in corresponding degree. 


gt 


To judge if the heating gases produced with steam have a greater or less 
value than-those produced by the dry process, we have taken the chemical 
combination and temperature into closer consideration, It is a matter well 
understood that by the decomposition of steam in the generator one cannot 
lose or gain any absolute heat. The heat units which are absorbed by the 
decomposition in the generator are reproduced by the burning of H in the 
burning chamber ; or, in other words, a certain amount of heat is made 
But by the introduction of steam the quantity of the 


gases produced by the combustion of one part of carbon is changed, as also 


latent for a time. 


is the heating value of the same. 

The carbon does not need to draw all its oxygen from the air, but takes 
the O from the decomposed water, and therefore will not have so much of 
the dead gases or nitrogen. But we do not reach such a complete reduction 
of CO, to CO as by the dry process, 
per cent. of CO., but this disadvantage is overbalanced by the formation of 
Also, 
the heat lost by radiation is less by the wet than by the dry combustion, 
the total loss by radiation by the dry process being 21.5 per cent., and by 
the wet process 13.8 per cent. 


The heating gases contain a larger 


H., as the sum of burning gases is higher than by the dry process, 


There remains no doubt that the wet process has decided advantages over 
the dry, not only in the higher value of heating gases, but also in the 
preservation of bri¢k work. 

[The foregoing is, as nearly as possible, a complete reproduction of Mr, 
Gimper’s paper, as cead by him before the Association, and as furnished to 
us by the Secretary in his official minutes of the proceedings,— Ep. 

Discussion. 

The President 

his translation, are very good in their way ; but if I read the translations 


The generating furnaces referred to by Mr. Gimper, in 


which I have read of German works correctly, these generating furnaces, to 
be used under retorts, are no improvement in the making of our gas. They 
make no more gas per ton, I get this impression from the translations | 
have read ; but, of course, I will not say that that is correct. I understand 
that they make no more gas per ton, as I say, but they get more yield per 
They ara no saving whatever, except that they do not make 
as large a retort house. Ido not wish any of you not to adopt them, but 
my opinion is they will not pay ten per cent. on their cost. 

The thanks of the Association were, on motion, tendered to Mr, Gimper 


mouthpiece. 


for his translation. 


NEW MEMBERS, 


The Committee on Applications for Membership reported the following 


| names for regular membership : 





W. A. Agard, Des Moines, Iowa; J. S, Ambrose, Jefferson City, Mo.; H, 
D. Wood, of Joplin, Mo.; and the following names for special memberships 
—G, C. Hicks, Chicago, Ills,; and D, Davis, lowa City, Iowa, 





Q Amevican Gas Light Sour, 


+ 
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The report of the committee was adopted, and the gentlemen named were 


elected us members of the Association. 


At this point the Association took a recess, 


AFTERNOON SEss1Ion—May 12. 
The Association re-assembled at two o'clock, the President in the chair. 
The President announced that the next subject for discassion was 


THE TREATMENT OF GAS AFTER LEAVING THE RETORT. 


Mr. Smith (Grand Rapids)—The works with which I am connected have | 


been in operation since 1857, and we have been going along with our old 
apparatus, They are ten inch works. 
then we purify, and then it goes through the exhauster. We have no scrub- 
ber. We made last year pretty nearly 34,000,000 feet of gas altogether. In 
the summer time we use generally two er three benches of fives. Since we 
have had the exhauster, which is over eight years, we have run it right 
along. We never could make more than 8,000 feet to the ton before we got 
our exhauster in; and since we have had it in, with the same kind of coal, 
in 1879 for instance, we made 29,044,000 feet, the average yield was 9,260, 
and the net yield was 8,177 feet to the ton of coal; in 1880 we made 33,- 
140,000 feet, and the average yield per ton of coal was 9,200 feet. Last year 
we got some wet coal and the average was low. In regard to the wet coal I 
found that there was less yield from it, and that the illuminating power was 
less. We had to put in more cannel coal to get the proper illumination. I 
found no trouble from naphthaline with wet coal, but I found that it affected 
the retorts. 

The President—Our works are small works, six inch works, in fact, too 
We use an exhauster, and have done so all the 


I prefer dry coal to wet coal. 


small to be economical. 
time, and in twelve years it has never stopped twenty-four hours except 
once. We ran the exhauster when we made only 18,000 feet a day, and the 
amount of gas sold per ton was greater with the exhauster than when we 


made gas without it. 


The exhauster counterbalanced the leakage and condensation, and we col- | 


lected for more gas than we did before. It runs a little over 80 feet of six 
inch pipe, and the condensers are 200 feet.of six inch pipe, all set above the 
heads of the men, and all exposed to the circulation around the retort room. 
The result of my investigation of the leakage is as follows : 

1n 1876 we sold, per net ton of 2,000 pounds, 7,941 cubic feet. ‘T'bat is, 
we collected for that. The gas used around the works is not included in 
that. That is the net product of the pounds of coal used in 1876. These 
are all to the first of April of the years named. Our leakage in 1876 was 
11.21 per cent. of the gas made. In the spring of 1877, the first two months 
of the spring, we uncovered every joint that had been in the ground for ten 
years, and put in new joints, and in 1877 we sold 8,522 cubic feet per net 
ton, and the net loss was only 4.54. In 1878 we sold 8,902 cubic feet, and 
the loss by leakage was 4.4. In 1879 we sold 8,850 cubic feet, and our loss 
was 5.40. In 188) we soid 8,521 cubic feet, and our loss was 5.01. At 2000 
pounds to the ton the average sale per net ton in five years was 8,548 cubic 
feet, and the average leakage was 6.13 per cent. Taking 2240 pounds to the 
ton the average sale per net ton for five years was 9,568 cubic feet. 

English gas men do not turn out as much gas per net ton of coal as we 
do, but they sell the coal tar, the ammoniacal liquor, the sulphuric acid and 
everything of that sort. We have been dcing just the reverse of that. Our 
coal is substantially the same as theirs, except that, in some instances, it is 
a little drier, and takes somewhat longer to burn. The coal used in Germany 


is very soft, and the engineers there are now engaged fn examining the | 


question whether they shall get 10,300 or 9,800 feet to the gross ton. The 
question with them is whether it pays them better to take the other 500 feet 
or to go back 500 feet and get a greater amount of naphthaline, light vapors 
and all those things which are broken up by distillation, and which we call 
light coal oils. 

As I say, we have really been working the other way. We have all the 
time been engaged in getting the greatest possible amount of gas, because 
that is the way we bave been making our living ; but as the country is grow- 


ing thousands and 


iousands of dollars’ worth of these outside products will 


ether we shall get less gas and more of other things 


tl 
be made use of, and 
h 
= 5 


get more gas, or W 
The coals I used in my works were some Illinois, some Indiana, and some 
I use very little caunel when I can get what is called Pittsburg 


As was stated by Mr. 


cannel. 


basin coal. Smith, our worst leakages occur in the 


spring. I attribute our leakage wholly to the mains, I think I have spent 
more money in putting in new meters than anything else, and, I tell you, it 
pays. 

Mr. Howard—I did not expect to make any remarks, but I will give you 


+ 


my experience in regard to exliausters. I had been running an old exhauster 
and four or five months ago I was jn a quandary to know what kind of an 
exhauster to put it My predilection was for a jet exhauster, but I had an 


impression that it caused naphthaline, 


We wash first, then we condense, | 


is going to be a question with us whether we shall | 


I ccrresponded a good deal with | 


parties who were using jet exhausters, Some said they had been using 
them for a long time and never had any naphthaline, others said they had 
been using them and had to give them up because they had naphthaline ; 
and the difference between them was so great in regard to the use of jet or 
rotary exhausters that I thought I would give the jet exhauster a trial. The 
parties who manufactured it gave me to understand that there wauld be no 
trouble from naphthaline. Upon that understanding I ordered one and set 
it up in my retort house. All my pipe run underground to the purifying 
house, outside of the retort house, 80 feet ; there it goes into the combined 
washer, as they call it. From there it goes into the pipe condensers, con- 
sisting of about 20 eight-inch pipes ; from there it passes into the scrubber, 
and from the scrubber into what we call the dry scrubber, made of an old 
/wet lime washer. I got my exhauster up, set it to work, and for a couple 
of weeks I found no trace of naphthaline, and I was congratulating myself 
I went to work aud 
ran steam in, and finally cleared it, but I had considerable trouble in taking 


upon not having any. But one day I had a stoppage. 
care of it. Where the naphthaline forms is immediately after leaving this 
combined washer, and when it is going to the pipe condensers, I had ap- 
prehensions that it would take place in the pipe, leading underground; but 
it never will take place there, on account of the gas remaining cold, while in 
the combined washer it is very warm ; so that I have no apprehensions that 
naphthaline ever forms outside. 

In order to take care of the naphthaline I had sheet iron boxes made, 8 





feet long, 8 inches wide, and 15 inches deep, that tue pipe condenser is set 
}on; I had a 1}-inch pipe tapped underneath that ; I brought that out 10 
inches, leading into the straight pipe running into the sheet iron boxes. 


| There were 8 of them. 


I drilled that for a 13-inch pipe, running that pipe 
} 


down into the sheet iron box, so that in case the first pipe should stop up at 
|any time there would be considerable leeway left to come out by the other 
| pipe without having any stoppage. After I got it all in I had a stoppage in 
about 5 days. I then had considerable trouble in regard to taking care of 1t. 
|'To make assurance doubly sure, I erected steam pipes in every third box ; 


for instance, the Ist, 3d, and 5th boxes, running down, connecting with the 
cast iron boxes. I then ran the steam pipe into the sheet iron boxes and 


cleaned them out ; and I presume I can run now for 8 days without any 


| 


trouble. In order to clean it out I heat the box as hot as 1 ean get it with 
| the steam pipe; I then turn the steam in on the condensers—the first two 
| boxes, the first two steam outlets—and steam them for about half an hour. 
The naphthaline liquifies with the steam as it goes into the drip pipes lead- 
ing down, and as the water is extremely hot, it goes down into the pipes 
and bubbles up into the tank, and there solidifies. Ihave an iren shovel 
with holes in the bottom that will fit into that box, and there I scoop the 
I can run the exhauster with perfect satisfaction now, 
and can take care of the naphthaline and have no trouble with it. TI intend 
to utilize what naphthaline I get in the future. Some time ago I met my 
friend Smith and asked him what use I conld make of it, and he said, * Put 
it into your retort again and convert it into gas ;” and as I have 3 barrels of 
it stored, I intend when I go back to muke it into gas. 

I wil state that, as far as the jet exhauster is concerned, I prefer it in 
It is better on account of its simplicity, 


naphthaline out. 





small works to a rotary exhauster. 

| especially where you have men that you would not trust an engine to, It 
requires hardly any attention, provided you keep the water in the governor 
at the proper level. Phat is about all the attention it requires; it regulates 
itself, I have never had any trouble with mine. The men in the retort 
| house ars perfectly taken up with it, and I believe they would ery it I were 
to take it away. 

In regard to the yield I have had with and without an exhauster, I will 
give you my experience. Before [had an exhauster my average run was 
possibly in the neighborho xd of 4.70 or thereabout; since I have been using 
an exhauster it has been, with the addition of 3 or 4 per cent. of cannel coal 
which I use, from 5.3 to 5.5, right along. The fuel that I use for the run- 
ning of the boiler amounts to almost nothing. I do not use any coal; I use 
nothing but the remnant of the yard which would be naturally thrown 
away. I use nothing but breeze and the scorings of the mouthpieces of the 
retorts in discharging. 

In regard to the boilers, I would advise everybody when he pats in a 
boiler to put in a large one. You will find that there is economy im having 
a large boiler. If you have a good fire surface you can burn anything, I 
think my boiler cost $425; it was manufactured by the ———— Manufac- 
The earbon in my re- 
It will make 200,000 feet a 
day, and the only skili required to run it is to put a little fire under the 
boiler and turn the valve to let the water into the boiler. 


| turing Company, «and I feel highly pleased with it. 


torts is greatly diminished since I have had it. 


In runoimg a ro 
tary engine in small works it xequires some mechanical knowledge, in case 
anything should get out of order. 

There is no wear and tear with the jet exhauster that I can see, but there 
is one thing that has to be looked out for, and that is naphthaline. 
can take care of the naphthaline you are all right. 


If you 
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Mr. King (Jacksonville, Ill.)—About five years ago we put in a rotary ex- 
hauster, and we have have never had any ‘trouble with it to this day, except 
tLat once, I believe, the eccentric had to be taken to the machine shop. 
Our ordinary laborers took care of it. With one man on watch we make a 
minimum of 20,000 feet aud a maximum of 60,000 feet. We have never had 
any naphthaline or any wear and tear. It takes about 25 minutes every 
morning tu give it a thorough oiling, and then it requires no more attention 
during the day. 

Mr. Howard—I could not get a rotary exhauster and engine combined for 
my works for less than $1,000 or $1,1000, and all a jet exhauster costs is 
about $370. That shows the difference between the cost of the two. With 
the rotary, someone has to look after the engine every once in a while, and 
it has to be oiled. We do not have to oil the jet exhauster except, perhaps, 


once in two months. and we have to go once in eight days to look after the 


stuffing box. 


Mr. Lansden—I think a jet exhauster can be used without forming naph- | 


thaline. 

Mr. Howard—I would like to know of some way of preventing the forma- 
tion of naphthaline in my gas. 

The President—Use a rotary exbauster. 

Mr. Howard—I would rather have the trouble of cleaning once in eight 
days and have a jet exhauster. 

Mr. Watts—I have been running a jet exhauster at San Antonia, ‘Texas, 
for over a year, and have had no trouble at all with naphthaline. 

Mr. Howard—I had no naphthaline when I was rinning with [Illinois 
coal ; but I got out of Illinois coal this winter on account of the blockade, 
and then I had naphthaline. It may be that paphthaline is caused by the 
coal used. 

Mr. Watts—We are using Indian Nation coal at San Antonio, 

Mr. Starr—I used a jet exhauster because it was said to prevent uaphtha- 


line. I now use a rotary ; in 1865 I put in my first exhauster, and I have | 


never regretted it from that day to this. 


Mr. Howard—When I go home I am going to try the experiment of ar- | 


ranging the temperatures of the condensers, so as to see if I cannot do away 


with naphthaline by regulating the temperature. It may be possible that | 


that will obviate the difficulty. 

Mr. Lansden—I think Mr. Howard is right ; I believe the formation of 
naphthaliue is not owing to the use of a jet or a rotary exhauster, but to 
temperature. I have adopted the plan of having thermometers where the 


gas leaves the hydraulic main, and I have had no trouble with naphthaline | 


since I have done so. I think it is owing to the shocking of the gas at some 
point where the temperature is tco low. 


Mr. Smith (Grand Rapids)—I think, from my experience with naphtha- | 


line, that it is owing to temperature more than to anything else. 


_Mr. Moran (Joliet, Ill.) —TI have run a jet exhauster for nearly 7 years, | 


and never ran short of 40 pounds of steam, and I cannot charge two benches 
together ; if I do, it is the same as if I had no exhauster at ,all. I have to 


wait an bour, until one bench is pretty well burnt, and then charge another | 


bench. But we are never bothered with naphthaline. Our works have 
been running for 20 years, and I do not know what it is. 

The President—As regards the jet and rotary exhauster, it is a matter of 
taste ; but I question whether it is not bad policy to throw hot steam in 
your gas, 

Mr. Munzinger—When we used retorts having a temperature of 1400° or 


1500° we never knew such a thing as naphthaline ; but now that we have | 


retorts running up to 2200° and 2300° F., we have naphthalire. In order to 
use the steam jet exhauster, you have to have a multitubular water conden- 
ser. If you have not got that, you had better let steam alone. 

Mr. Judge (Rock Island, Ill.)—We have used our exhausters ever since 
the works commenced, about 8 years ago, and since we purchased the 
works, about 4 years ago, we have run continually, with the exception of 
two or three months last summer, when I found it profitable to discontinue, 
We had more retort capacity than was necessary. I found that 5 to 10 per 
cent. was all we could gain by using the exhauster, and that it would cost 
us $15 a month to run it ; so we discontinued it during part of June, July, 
and August. I am not running my exhauster now, and do not intend to 
before next fall. I think it would average about $10 a month for coal to 
run the exhauster, and oil and tallow would amount to a least $2 a month. 


On motion, a committee of three, consisting of T. G. Lansden, Sylvester ! 


Watts, and J. B. Howard, was appointed to correspond with the different 
gas companies of the country, for the purpose of ascertaining if they would 
contribute toward a prize to be offered for the best invention of a gas 
engine. 


The Convention then adjourned until to-morrow morning at 8 o'clock, 


MorninG Session—May 13. 


Called to orded at 8:30 a.m., the President in the chair, 





The following resolution was unanimously adopted 

Resolved, That the tfnks of this Association be and they are hereby 
tendered to the several railroad companies for their courtesy in making re- 
duced rates for return of the members of this Association. 

In accordance with the invitation, the Association then proceeded to in- 
| spect the works of Messrs, Shickle, Harrison & Co., Parker, Russel, & Co., 
Evans & Howard, and the Laclede Fire Brick Manufacturing Co., where 


’ 


they were courteously received and afforded every facility to examine their 


several operations, 

The Association then proceeded to the Fair Grounds, where an elegant 
lunch had been provided by the St. Louis Gas Light Company and the 
Laclede Gas Light Company, to which ample justice was done by all pres- 
ent, and the Secretary authorized to make due acknowledgements therefor, 

The Association then adjourned to meet in Chicago in May, 1882, 

THomMAS Burrerworru, 
Ey. A, Hatt, President 


Ne creta ry 





The Storage of Hlectricity. 
<= 

The London 7imes prmts the following letter to the editor of that 
journal : 

‘‘ Sir :—Although agreeing with every word of Sir William Thomson’s 
letter in the Times of to-day, and entirely sympathizing with his enthusi 
asm as regards the marvellous box of electricity, still I feel that it would 
have been desirable if in pointing out the importance of this 2ew discovery 
| Sir William Thomson had guarded against a very probable misconstruetion 
| of the purport of his letter. 
| ‘* The means of storing and re-storing mechanical energy form the aspi- 
ration of not only Sir William, but of every educated mechanic. It is, how- 
| ever, a question of degree—-of the amount of energy stored as compared 
with the weight of the reservoir, the standard of comparison being coal and 


}corn. Looked at in this way, one cannot but ask whether, if this form of 
| storage is to be the realization of our aspirations, it is no‘ completely dis- 
' 


appointing. Large numbers are apt to create a wropg impression until we 


stored in one pound of ordinary coal. So that in this box, weighing 75 


poset what is the unit. Eleven million foot-pounds of energy is what is 
Perens, there was just as much energy as in 1} ovnces of coal, which might 


have been brought from Paris or anywhere else in a waistcoat pocket, 01 
have been sent by letter. 

‘* When we come to the question of the actual ¢ ynveyance of energy for 
mechanical purposes, this view is of fundamental importance. The weight 
of the same amount of energy in this new form is 800 times greater than the 
equivalent amount of coal ; and as a matter of economy, supposing that en- 
ergy in this form might be had at a certain spot and no capital were required 

for its conversion or storage, and that the energy were directly applicable, 
it could not be carried 10 miles—that is to say, such energy cannot be eco- 
| nomically useful 10 miles from its source, although coal had to be carried 
| 100 miles to the spot. This limit, in truth, falls far short of what has been 
| already attained by other means. By wire ropes and by compressed air or 
| steam energy may be economically transmitted from ten to twenty miles. 
So that if this is the utmost of what is to be done by means of the storage 


t of electricity, this discovery adds another door to those which are hopelessly 
| closed against the possibility of finding in Niagara or other water power a 
substitute for our coal, even when the object is motive power, and much 
more for that purpose for which five-sixths of our coal is used—the produc- 
tion of heat. 

‘*Tt is very important that the people of this country should not shut 
their eyes to the fact that so far from there being a greater prospect of the 
solution of the problem than when, about twenty years ago, Professor 


Jevons raised the alarm, the prospect is now much smaller. In the mean- 
time the capabilities of steel ropes, fluids in pipes, and electricity along 
| conductors have been not only investigated, but practically tested and found 
| altogether wanting. And now it would seem that the storage of electricity 


| must be added to the list. 
‘* Owens College, June 9.” 


OSBORNE REYNOLDS. 





Effect of Electric Light on the Eyes. 
eee aaeilll 


An unexplained objection to the electric light arises from its alleged evil 
effects on the eyes. European observers state that the frequent variations 
| in intensity to which the light is subject give rise to sudden and frequent 
**accommodation’”’ of the 

eye, by which is meant that alternate contraction and dilation of the pupil, 
by which it suits itself to the variations of light. Such a light, therefore, 
causes not only muscular fatigue, but also a considerable degree of blurring 
js=a indistinctness in the retinal image, The eye suffers both when the 


| changes in the pupil, and, consequently, in the 
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the former the object 
must be brought close to be clearly seen, and all gncreased accommodative 
In the 
latter case, the simple intensity of the light produces undue contraction of 


light is too dim and when it is too bright. In 


case 
effort is called for, which in most cases results in nearsightedness, 


the pupil, and an increase of tension within the eye. 
Builde To. 


Manu facturer and 





{Read at the Birmingham Meeting of the British Association of Gas Managers, June 14th 


On Gas Supply, both for Heating and Illuminating Purposes, 
By C. W. Sremens, C.E., D.C.L., F.R.S. 
—_— 
We are indebted to Walter King, Esq., of the London Journal of Gas 


Ep. 


Lighting, for advance proof sheets of Dr. Siemens’s Paper. 


When, within the memory of living men, the gas burner took the place of | 


the time-honored oi]-lamp, the improvement, both as regards the brilliancy 
of the light and the convenience of the user, was so great that the ultimate 
condition of perfection appeared to have beenreached. Nothing apparently 
remained for the engineer to effect but improvements in the details of the 
works and apparatus, so that this great boon of modern times might be util- 


ized to the largest extent. 
has been bestowed upon the utilization of bye-products, with a view of 


It is only in recent years that much attention 


cheapening the cost of the production of the gas, and that the consumer has 
become alive to the importance of having a gas of high Jluminating power, 
free from nauseous constituents, such as bisulphide of carbon ; thus provid- 
ing a gentle stimulant for steady progress on the part of the gas works man- 
ager, 

This condition of steadiness and comfort has been somewhat rudely shaken 
by the introduction, within the last year or two, of the electric light, which, 
owing to its greater brilliancy and cheapness, threatens to do for gas what 
gas did for oil half a century before. The lighting of the City of London, 
and of mary public halls and works, furnishes indisputable proof that the 
electric light is not an imaginary, but a real and formidable competitor with 
gas as an illuminant; and it is indeed time for gas managers and engineers 
to look seriously to their position with regard to this new rival—to decide 
whether to meet it as a foe, and contest its progress inch by inch, or to ac- 
cept at once the new condition of things, conceding the ground that cannot 
reasonably he maintained, and to look about in search of such compensating 
fields as may be discovered, for a continuation or extension of their labors. 

For my own part I present myself before you both as a rival and a friend; 
as a rival, because I am one of the promoters of electric illumination ; and 
as a friend, because I have advocated and extended the use of gas for heat- 
ing purposes during the last twenty years, and am by nu means disposed to 
relinquish my advocacy of gas both as an illuminating and as a heating 
agent. Speaking asa gas engineer, I should be rather disposed to regard 
the electric light as a welcome incentive to fresh exertion, confideutly antic- 
ipating achievements by the use of gas which probably would have been 
long postponed under the continued regime of a monopoly. Already we 
observe, both in our thoroughfares and in our apartments, gas burners pro- 
ducing a brighter and more powerful light than was to be seen previously ; 
and although gas will have to yield to electric light the illumination of our 
lighthouses, halls, and great thoroughfares, it will be in a position, I be- 
lieve, to hold its own as a domestic iluminant, owing to its great conven- 
jence of usage, and to the facility with which it can be subdivided and reg- 
ulated. 
luminant would be more than compensated by its use as a heating agent, to 


The loss which it is likely to sustain in large appliances as an il- 


which the attention of both the producer and consumer has latterly been 
largely directed. 

Having, in the development of the regenerative gas furnace, had excep- 
tional opportunities of recognizing the many advantages of gaseous over solid 


fuel, I ventured, as early as 1863, to propose to the Town Conncil of Bir- | : j 
| in view, no account was taken of the quantity or quality of the gas coming 


mingham the establishment of works for the distribution of heating gas 
throughout the town ; 
(when the Gas Managers of Great Britain hold their annual meeting at the 


and it has occurred to me to take this opportunity 


very place of my early proposal) to lay before them the idea that then 
guided me, and to suggest a plan of operation for its realization, which at 
the present day will not, I venture to hope, be regarded by them as utopian, 

The proposal of 1863 consisted in the establishment of separate mains for 
the distribution of heating gas to be produced in vertical retorts, that might 
of * 
to be 


as Appold’s coke ovens heated by means 
ducer ” The heat of the 
creased beyond the ordinary limit, in order to produce a coke suitable for 


be shortly described pro- 


and ‘‘ regenerators,”’ retorts was in- 


gas 
locomotive and other purposes ; und the gas product d being possessed of 


less illuminating but of the same heating power, and being, with a view to 


dis 
tributed through the town as a heating agent, to be applied to the small 
boilers and furnaces of the numerous little factories peculiar to the district, 


as well as for domestic purposes, The Corporation applied for an Act of 


cheapness, less thoroughly purified than ordinary retort gas, was to bé 


Da 





Pariiament, but did not sueceed in obtaining it, owing to the opposition of 
the existing gas companies, who pledged themselves to carry out such an 
undertaking if found feasible by them. I am ready to admit that at the 
time in question the success of the undertaking wou'd have involved consid- 
erable practical difficulty ; but I feel confident that the modifled plan which 
it is my present object to bring before you would reduce these difficulties to 
a minimum, and open out, on the other hand, a field of vast proportions, 
for the enterprise and energy of those interested in gas works, and of great 
benefit to the public. 

The gas retort would be the same as at present. and the only change I 
would advocate in the benches is the use of the regenerative gas furnace. 
This was first successfully introduced by me at the Paris Gas Works, in 
1861, and has since found favor with the managers of gas works abroad and 
in this covntry. The advantages that have been proved in favor of this mode 
of heating are—economy of fuel ; greater durability of retorts, owing to the 
more perfect distribution of heat ; the introduction of an additional retort 
in each bed, in the position previously occupied by the fire-grate ; and, 
above all, a more rapid distillation of the coal, resulting in charges of four 
hours each, whereas six hours are necessary under the ordinary mode of 
firing. 

The additional suggestion I have now to make consists in providing over 
each bench of retorts two collecting pipes, the one being set aside for il- 
luminating, and the other for a separate service of heating gas. I shall be 
able to prove to you, from unimpeachable evidence, that the gas coming 
from a retort varies greatly in its character during progressive periods of 
the charge ; that during the first quarter of an hour after closing the retort 
the gas given off consists principally of marsh gas (CH,) ana other occluded 
gases and vapors, which are of little or no use for illuminating purposes ; 
from the end of the first quarter of an hour, for a period of two hours, rich 
hydrocarbons, such as acetylene (C.H,) and olefiant gas (C,H,) are given 
off ; whereas the gases passing away after this consist for the most part 
again of marsh gas, possessing low illuminating power. 

M. Ellissen, the late chief of the experimental department of the Paris 
Gas Works, and actual President of the French Society of Gas Engineers, 
has favored me with the result of a most interesting series of experiments, 
which he carried out in connection with the late M. Regnault, the eminent 
physicist, some years ago ; the object of the experiments being to discover 
the proper period of time to be allowed for each charge. The accompanying 
diagram gives the result of these experiments (see Appendix), showing in a 
striking manner that although the average illuminating power produced by 
the distillation of the coal did not exceed 1.35 Carcel burners, or 13.5 stand- 
ard candles, according to our English mode of measurement, the gas given 
off from the end of the first quarter of an hour, during a period of two hours, 
possessed an illuminating power of 1.616 Carcel burners, or 16.16 standard 
candles, 

According to the figures given in the valuable experiments of M. Ellissen 
it appears that nearly two-thirds of the total production of gas takes place 
in the above period, whilst the remaining third is distilled during the first 
quarter of an hour and the last hour and three-quarters. It hence follows 
that by changing the direction of the flow of gas at the periods indicated, 
allowing the first results of distillation to flow into the heating gas main, 
then for two consecutive hours into the illuminating gas main, one-third of 
volume heating and two-thirds of illuminating gas would be obtained, with 
this important difference, that the illuminating gas would be of 16.16 instead 
of 13.5 candle power, and that the heating gas, although possessed of an il- 
luminating power of 11.05 candles, would be preferable to the mixed gas for 
heating purposes, in being less liable in its combustion to deposit soot upon 
heat-absorbing surfaces, and in giving, weight for weight, a calorific power 
superior to olefiant gas. 


These experiments not having been made for the particular objects I have 


from the retort during the first quarter of an hour. Judging by the nature 
of the curves given by M. Ellissen, it is reasonable to suppose that during 
the first quarter of an hour a considerable quantity of gas of very inferior 
illuminating power is given off, which, if taken into account would further 
improve the result given in favor of separating the illuminating from the 
heating gases. 

It will be observed that although the candle power of the illu ninating gas 
would be raised to only 16.25, if two-thirds of the gas were set apart for this 


purpose—i.e., after the first 25 minutes of distillation up to 2 hours 35 min. 


utes from the commencement of the charge—a gas equal to 18.04 candles 
could be obtained if the proportionate quantity of heating and illuminating 
gas were reversed, which might be effected by continuing the distillation 
for illuminating purposes from 25 minutes to one hour 27 minutes after the 
commencement of the charge ; whilst, if equal quantities of heating and il- 
luminating gas were produced, which would result from allowing the illum- 
inating gas to flow into its receiver from 25 minutes to two hours, the can- 
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dle power of this portion of the gas would be raised to 16.78, as shown in | 


the figures given below— 
Total gas produce d froma ton of coal, 10,573.20 cubic feet, of 13.50 candle 
powr Fr. 


Illuminating Gas. Heating Gas. 


Cub. F. Candle Power. Cub. Ft. 
Illuminating gas passing into its main 25 
mifutes after commencent of charge: 
If two-thirds of quantity is used for illum- 
ination, from 25 minutes to 2h. 35m.. 7048.8 16.25 3524.4 
If half of quantity is used for illumination, 
from 25 minutes to 2 hours............ 5286.6 16.78 5286.6 
If one-third of quantity is used for illumin- 
ation, from 25m. to lh. 27m......... 3524.4 18.04 7048.8 


These important results are borne out by a series of photometric observa- 
tions which were made soine years ago by Mr. Sugg, which he has further 
supplemented verbally in stating that the average illuminating power ob- 
tained by the distillation of Newcastle coal might be taken at 14-candle 
power, whilst two-thirds of the quantity, if separated in the manner I pro- 
pose, would produce an average of 16 candles. 

The working out of this plan would involve the mechanical operation of 
changing the direction of the gas coming from each bench of retorts at the 
proper periods of the charge. This could be accomplished by means of a 
simple reversing valve, similar to that applied for many years in reversing 
the current of the regenerative gas furnace, and a sand-glass may be placed 
in front of each bench of retorts, for the guidance of the man in charge as 
to the time when the reversal should be made. In order to distribute the 
two gases a double set of gas muins certainly would be required ; but these 
exist already in the principal thoroughfares of many of our great towns, 
where, at one period or another, competing gas works have been established, 
and it would not, I think, be difficult to utilize these services for the sepa- 
rate supply of illuminating and heating gas, the latter being taken into the 
houses and establishments only where it was asked for by the occupiers. 

The public could well afford to pay an increased price for a gas of greatly 
increased illuminating power, and the increase of revenue thus produced 
would enable the gas companies to supply heating gas at a proportionately” 
reduced rate. It would not be necessary to employ upon the heating gas 
the same expense and trouble in purification as is required for illuminating 
gas, because the products of combustion of the heating gas would not, as a 
rule, enter the apartments, but be conducted into the atmosphere through 
the ordinary chimneys. Heating the retorts by means of the regenerative 
gas furnace would, as already indicated, lead to an increased production of 
gas from each bench of retorts, and thus compensate for the reduced amount 
of illuminating gas in each operation. The heating gas might, without 
inconvenience, be sent through the pipes at a greater pressure than the il- 
luminating gas, in order to make a given size of mains transmut an increased 
quantity. 

The question may be fairly asked, whether a demand would be likely to 
arise for heating gas similar in amount to that for illuminating gas; and I 
may state that I am decidedly of opinion that although at the present mo- 
ment the amount of gas supplied for illuminating purposes exceeds that for 
heating, the diminution in price of the latter would very speedily indeed 
reverse these proportions. Already gas is used in rapidly increasing 
quantities for kitcheners, for the working of gas engines, and for fire-grates. 
As regards the latter application, I may here mention that an arrangement 
for using gas and coke jointly in an open fire place combined with an ex- 
ceedingly simple contrivance witli a view of effecting the combustion of gas 
by heated air, has found favor with many of the leading grate builders and 
with the public. Although this arrangement was suggested by me only last 
winter, several hundred of these grates are already in use in London, Man- 
chester, Leeds, Glasgow, and other towns, showing how fully alive the pub- 
lic are at the present time to that great crying evil, ‘‘ the smoke nuisance,” 
It may be as well for me to mention here, that neither the regenerative gas 
coke fire-grate just alluded to, vor the plan I heze advocate of separating 
the produce of gas retorts, has been made by me the subject of letters pat- 
ent; my time being already too much occupied in other directions to give 
that amount of constant attention to these subjects which the working of a 
patent necessitates. 

As regards the use of illuminating gas, I have one more suggestion to 
make, which I feel confident will be viewed by you not without interest. 
The illuminating effect produced in a gas flame depends -partly upon the 
amount of carbon developed in the solid condition in the body of the flame, 
and partly upon tbe the temperature to which these particles are heated in 
the act of combustion. Having already shown how, by separation, a gas of 


greater luminosity may be supplied, it remains to be seen how the tempera- 
ture of combustion may be raised. This may be effected to an extent that 
seems surprising, by certain mechanical arrangements, whereby a portion 
of the waste heat produced by the flame itself is rendered available to heat 








the gas and air sustaining the combustion of the flame, say to 600°F., or 
even beyond this point. 

The arrangement I have adopted for this purpose is represented on the 
sectional diagram, and { have also the pleasure of placing the burner itself 
before you, to enable you to test its efficiency by actual trial. The burner 
is of the ordinary Argand type, mounted in a small cylindrical chamber of 
sheet coppey, connected with a vertical rod of copper, projecting upwards 
from it in a rounded and pointed form. The copper vessel surroauding the 
burner is contracted at its upper extremity, with a view of directing a cur- 
rent of air against the gas-jets on the burner, and on its circumference it is 
The bottom 
formed of a perforated dise covered with wire gauze, and wire gauze also 


perforated for the admission of atmospheric air. surface is 


surrounds the circumference of the perforated cylinder. The external air is 
heated in passing through these ‘‘ regenerative’ surfaces, and the flame is 
thus fed with air heated to the point above indicated, which by more elab- 
The ball of 


fireclay, in the center of the burner, which is heated to redness, serves the 


orate arrangements might be raised to a still higher degree. 


useful purpose of completing the combustion of the gas, and thus dimin- 
ishes the liability to blackeuing of the ceiling. 

The arrangement for transferring the heat from the tip of the flame to 
the air supporting its combustion is also applicable to an open batswing 
burner; but I have not yet had time to ascertain accurately the amount of 
increase of luminosity that may be realized with this class of burner. 

I may here mention that another solution of the problem of heating the 
incoming air by the waste heat of the products of c»mbustion has lately 
been brought under public notice by my brother, Frederick Siemens, which 
differs essentially from the plan I have suggested, inasmuch as he draws the 
flame downwards through heating apparatus, and thence into a chimney. 
Experiments made officially and with great care have proved that by these 
methods the Juminous effect of gas can be practically doubled. In practice 
both these methods of intensifying a gas flame wi!l probably find independ- 
ent application according to circumstances, the cause of increased luminous 
effect being in both cases the same. 

From a purely theoretical point of view it can be shown that of the calorie 
energy developed in the combustion of gas, a proportion, probably not ex- 
ceeding one per cent., ig really utilized in the production of luminous rays ; 
and that even in the electric light nine-tenths of the energy set up in the 
electric arc is dispersed in the form of heat, and one-tenth only is utilized 
in the form of luminous rays. It would lead us too far here to go into te 
particulars of these calculations, but it is important to call attention to them 
in or.er to show the large margin still before us for practical improvements, 

By the combined employment of the process for separating the illuminat - 
ing from the heating gas with the arrangement for intensifying the lumin- 
osity of the gas flame previously described, the total luminous effect pro- 
duced by a given consumption of coal gas may, according to the figures 
civen, be increased threefold ; thus showing that the deleteriousseffects now 
appertaining to gas illumination are not inseparably connected with its use. 

My principal object in preparing this communication has been to call 
your attention generally to the important question of an improved gas il- 
lumination, and more particularly to the subject of a separate supply for 
heating gas, which, if carried into effect, would lead, I am convinced, to 
beneficial results, the importance of which, both to gas companies aad to 
the public, it would be difficult to over-estimate, 


APPENDIX. 
** Paris, June 4, 1881. 

‘‘ Dear Sir—I send you herewith the results of my experiments, together 
with tables and curves. The very ingenious proposal that you have made 
would permit such a division of the total production of gas, that two-thirds 
could be employed for lighting and one-third for heating purposes, resulting 
in splendid illumination and much more rational heating. 

**T am dear Sir, ete., 
| Signed | ** A, ELLIssEN. 

“Dr. C. William Siemens.” 

“« Experiments on the Variation of Production of Gas, and of its Illum- 
inating Power, at Different Periods of the Distillation. 

‘Tables I, and II. contain the results of experiments made in a bench of 
seven retorts, of the type of the Compagnie Parisienne, each retort being 
charged respectively with 100, 110, and 120 kilogrammes (220 Ibs., 242 lbs. 
and 264 lbs. ). 

Table I. corresponds to a distillation of 4h, 00m. 
Table II. “iy {h. 48m. 

The period of distillation has been divided into intervals of 15 minutes, 
and the results recorded on each horizontal line refer to the gas produced 
during the quarter ending the time mentioned on each line. 

“In each of the two tables the case of a charge of 110 kilos. (242 Ibs.) has 
been chosen as the standard, and the results have been graphically repre- 
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sented by means of two curves, one in red for the gas produced, and the 
other in blue for the illuminating power. The line of abscissx being divided 
into equal parts, each representing 15 minutes, each ordinate of the red 
curve gives the gas produced during the preceding quarter of an hour, and 
the corresponding ordinate of the blue curve indicates the illuminating 
power of this same gas. The production of the gas has been further divided 
into two portions—the one destined for illumination, and the other for heat- 
ing and motive power. 

‘*The gas produced during the first quarter of an hour is generally of low 
illuminating power, and varies beside with the hygrometiic condition of th 
coal. In the following calculation it has been accordingly classed with th 
heating gas, and the gas produced during the interval from 15 m. to 2h. 
15 m. of the working has alone beeu reserved for iJluminating pnrposes 


l.— Distillation in Four Hours Charge, 110 kilos. (242 Lhe. 
I, Gas produced per 100 kilos. of coal distilled 
Cubic Per Ton 
Meters. Cubic Feet 


1. From 15 m. to2 h. 15m 18.062 6502.32 


2. From 0 m. to 0 h.15m., and from 2h.15m. to 4h. 11.308 4070.88 


Total near ... 29.370 10573.20 
II. Gas produced per 100 cubic meters obtained— 
Cubic Meters. 
1. From 15m. to 2h. 15m 61.502 


) 


2. From 0m. to Oh. 15m. and from 2h. 15m. to 4h... 38.498 
Total... “A 100.000 
ITI. Mean illuminating power of the produced gas 


Litres. In English 
Std. C’dles 


Loe Bien Sa SG. os es oc sctiens iéakax 87.7 16.16 

2. From 0m. to Oh. 15m. and from 2h. 15m. to 4h 128.2 11.05 
Mean of the total mixed gas as per calculation. .... . 106.3 - 
[luminating power of mixed gas as per direct trial 105.7 13.50 


[1.— Distillation in 4h, 48m.—Charge, 110 kilos. (242 lbs.) 


I, Gas produced per 100 kilos. of coal distilled 
Cubic Per Ton. 
Meters. Cub. Feet. 
1. From 15m. to 2h. 15m... Beco 20.388 7339.68 
2. From Om. to 0h.15m. and from 2h.15m. to 
4h.48m...... veces DI BORT 
OO ee = gil abate ai 30.129 10846, 44 

II. Gas produced per 100 cubic meters obtained 

Cubic Meters 


67.673 


1. From 15m. to 2h.15m 


2. From 0m. to 0h.45m. and from 2h.15m. to 4h. 48m. 32.327 
Eee ee ere ie 100.000 
III, Mean illuminating power of the produced gas 


Litres. In English 


Stnd. Cdls 
1. From 15m, to 2h. 15m eet rece | eee 
2. From Om. to Oh. 15m., and from 2h. 15m. to 
th. 48m 132.4 10.07 
Mean of the total mixed gas........................ p. See  S7 


‘** It is not proposed to stop at the results obtained by distillation in 41 


48m.—that is, five charges per 24 hours. Experience has proved that the 


best conditions of working are found in the use of active charges rapidly 
distilled by raising the temperature of the furnaces. 


‘¢ From these experiments it results that it would be possible to divide 
I I 
the products of distillation of ‘coal into illuminating gas and gas for heating 


purposes and motive power. Thus, in place of producing, as is generally 
done, by means of a distillation of four hours and 110 kilos, (242 lbs. ) 


per 
retort, a mean result per 100 kilos. of coal distilled of 30 cubic 


meters of 


normal gas, which corresponds to an expenditure of 105 litres to produce | 


the light of a Carcel burner consuming 42 grammes of oil per hour, there 
may be produerd Ist) about 18.5 eubic meters of illuminating gas of an 
illuminating power of 87 litres ; and (2nd) about 11.5 cubic meters of heat 


ing and motive power gas of a1 


illuminating power of 128 litres ; or, per 100 
cubie meters ol | 


s produce d, 61.50 eubie meters of illuminating l 


38.50 eubie meters of heating and motive power gas 

‘« This result would be obtained by receiving into separate reservoirs thi 
gas produced during the first 15 nutes, and during the last lh. 45m. of 
the distillation, and in reserving for illuminating purposes the gas made it 
the interval of 15m. to 2h. 15m. of the charge from the commencement of 
the distillatior Sioned 


ig ‘A, ELLISSEN, 
‘ Panis, June 4, 188] 


The Brush Light and the London Gas Company. 
— 

It is said that the directors of the Brush company have found by experi- 
ence that the absolute continuity of their light cannot be relied upon, and 
that from some cause or other it is liable to cease suddenly. The effect of 
such a collapse in the streets of London would be extremely serious, and 

| would be followed by a similar collapse in the shares of the electric light 
| companies, and notably in those of the Brush, which stand at present at 
| over 100 per cent, premiam—that is to say, the £10 shares, on which £4 are 
paid, are quoted at £8 10s. to £9 
| To guard against this disaster, the directors of the Brush company com- 
municated, it is said, with the board of the gas company, and an arrange- 
} ment was finally made that the gas company should keep up a full staff of 
aa at all points served by the Brush company, and a full supply of gas at 
the mains ready to light up at any moment that the electricity might fail, 
| all the expense of the staff and the reserved gas to be borne, of course, by 
| the Brush company. The significant part of the business is that the gas 
| company should thus stand by to assist the rival company, instead of leav- 
ing it to its own resources, and to bear the brunt of its own failure, should 
it fail. 

Philanthropy is not supposed to enter into the considerations by which 
companies are managed, and it must be assumed that, if this rumor is cor- 
rect, the gas company is so completely assured of the ultimate breakdown 
of its rival that it can, in the interests of the public, and at the expense of 
the said rival, afford to be magnanimous,— Vanity Fair. 





Mains and Pipes. 
<> 
4 NEW MODE OF MANUFACTURE. 
The development of gas: lighting, and the improved sanitary condition of 
civilized countries have, during the past few years, caused a great demand 
for gas and water pipes ; and great improvements have been made in them. 
It is somewhat singular, however, that little progress has been made in this 
country towards the adoption of wrought-iron pipes, or pipes made in a 
form so much lighter and portable than in cast iron. We believe that some 
years ago the Paris gas company laid down a large main, as an experiment, 
with pipes made from sheet iron from two to three feet diameter, which 
were a success, and those laid by them since have likewise proved satisfac- 
tory. In this country, however, cast iron pipes have hitherto held the sway, 
and doubtless have been found to do so deservedly. We have, however, had 
an opportunity recently of seeing the manufacture of various sizes of pipes 





on an entirely new principle, which possesses the merit, not only of origin- 
We refer 
to the steel and wrought iron pipes as manufacturetl by Messrs, Exton, Ber- 
ridge & Partners, Westmiuster. 


| . ° 
| ality, but of marvellous advantages over pipes made ot cast iron. 
yp Batt} 


This firm are now manufacturing steel pipes and wrought iron pipes made 
from rolled sheets, and on the occasion of our visit an opportunity was af- 
forded us of viewing the process of manufacturing throughout. The opera- 
tian, from the heating of the rolled sheets to the intermediate stage of bend- 
| ing to the required curve, is exceedingly brief, whilst the final jointing of 
| the pipes by hydraulic pressure may be said to be even more rapid. By 
| this process pipes may be made of almost any diameter—we believe they 
are now usually made between five inches and 36 inches diameter—and in 
thickness varying from one-sixteenth to three-eighths of an inch, according 
to the purposes for which they are required, and up to twelve feet in length. 
| The steel pipes made by this process are tested to stand an internal pressure 





of 500 pounds and upwards to the square inch, and, as a matter of course, 
| are exceedingly light. 

| The same remark may also be applied to the pipes made of wrought iron, 
which being manufactured from rolled sheets of the best iron to be obtained, 
in thickness, for a 9-inch pipe, of but one-eighth inch, may readily be un- 
| derstood to be more portable than the same pipe in cast iron. The advan- 
| tages of these pipes cannot but be manifest, especially where transport, car- 
| riage, or other removal of them by road, rail or sea, is necessary. 

| They are manufactured by special machinery invented for the purpose, 
| which doubtless entailed considerable labor upon the proprietors, and be- 


| 
| 


|tokens great ingenuity and mechanical skill on the part of the inyentor. 
| The firm are now in a position to do an extensive business, and from the ev- 
idence before us, possess undoubted opportunities of competing most favor- 
ably with other manufacturers of gas, steam and water pipes.—The Gas 
Engineer. 





Gas Works Fires.—During the year 1830, according to the figures given 
in the Official Report to the Governor of the State of Massachusetts, there 
occurred two fires in the gas works of that State. The total loss occasioned 


by these two fires amounted to $165. This would appear to be a pretty good 


showing for an interest which, in 1875, embraced 49 establishments, with a 
capital of ten millions of dollars, and the value of whose products amounted 
to considerably over four millions ot dollars, 
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Artesian Wells in New York. | Mutual. seve 5,000,000 190) 65 7 
iecinboiaeiag ote ie. Side: go ‘de 900,000 1000 100 104 
The number of artesian wells in this city steadily | Municipal...... padinexes 1,590,000 100 l6u 165 
and rapidly increases, something ike 40 having been | “ Bonds ... . 750,000 106110 
sunk during the past’year. Their depths range from | New fork... 4,000,000 100 100 = 108 
200 to 2,000 feet, and the flow ranges from 1,000 to PSEC ODM esccacccscvnidna 270,000 50 - 100 
A. M. CALLENDER & CO., 2,000 barrels a day. These wells are used mainly by | Gas Co's of Brooklyn. 
cceunbiiiiin. brewers and other large manufacturers who require Brooklyn seessecsseees - 2,000,000 25 114 118 
leanne a large amount of water, and who find the artesian | Citizens................. 1,200,000 20 45 50 
: well water economical both for its cheapness aud its ‘* 8. F. Bonds. 320,000 1000 100 108 
st La coolness, which enables them to dispense with much a Municipal..... 1,500,000 100 60 ib 
ice. Usually the wells are vertical. In one instance eoples “i igs 1,000,000 10 = 36 £0 
' seven holes were drilled in different directions and at Bonds. ....... 290,000 101 104 
PUBLISHED ON THE 2ND AND 16TH oF Eack Monts fifferent angles, only one being vertical. The bor- ~ Seeeese 250,000 70 15 
At No, 42 Pine Street, New York. ing was carried to a depth of about 260 feet on the Metropolitan........... 1,000,000 199 60 65 
# So average, the longest at an angle being 457 feet deep. NASBAU....0.0.+000eseeees 1,000,000 25 55 60 
Tonia is a recognized official organ of— Water was struck in all the borings, and an abundant ' o 3 ae 700,000 1000 95 10¢ 
Or supply has been obtained continuously.—Scientific sitar ea — 1,000,000 50 60 65 
. . 2s henge : Rene S's j ., . onds eee 98 103 
J ERAS CRCR, a = Kings Co 135,000 100 55 60 
pare" nae Red Lights for Hotel Passages. ae Bonds..... “ae —~ — - 
SUBSCRIPTION—Three Dollars per annum, in advance. aides itichmond Co., 8. I. 300,000 40 75 
ciiiialiitiiatane The St. Nicholas Hotel, New York, has adopted a} Qut’o Town Gas Companies. 
AGENTS feature which is in use in many Western hotels. | Buffalo Mutual, N.Y 750,000 100 72 16 
New YORK—AMERICAN News Co., 39 and 41 Chambers St. This 1s the introduction of red lights in the halls. 6 Bonds 200,000 1000 95 100 
ee die espe ~ ee State ace aes Firemen say that the greatest difficulty guests exper | Citizeus, Newark..... 918,000 50 8&5 90 
Germany—B. WESTERMANN & Co., of New York the stairways. ‘The passages are frequently long and | Chicago Gas Co., Ills 125 ~ 
; 2 __ | tortuous, and even one quite familiar with their wind- | Gincinnati G.& C.Co. 178 186 
: SATURDAY, JULY 2, 1881. ings is apt to go wrong under the influesce of any | Consolidated, Balt. 66 67 
; sudden excitement. For this reason the St. Nicholas Bonds.... 197 ie 
i ‘ : ~ | has placed red globes on the fixtures in the halls that} Rast Boston, Mass... 95 114 120 
4 oe cee econ seen eee lead to the staircase, and white lights in those that do| Hannibal, Mo......... 100.000 100 95 100 
: at the Photometrical Room of the Depart- not. ; A stranger can open his door at any hour of | Hartford. Conn....... 700,000 25 140 144 
: : the night, and by running along the row of red lights | Halifax N. S.......... 400.000 0 148 nt 
ment of Public Works. . sal pies vt el , at —_— se - 
Corrected Illuminating Power. reach the stairs in the shortest possible time.— /n-| Hamilton, Ontario... 155.000 40 1174 
7 dustrial News. Jersey City........ ... 750,000 20 145 155 
r r - a i : r : Jacksonville, IIl...... 120,000 50 100 id 
| Time of ° ° ° m © © How to Detect Carbonic Oxide in the | Lewistown Maine.. 400,000 100 — ico 
Day at | wm gm & = &| €/ 4 Smallest Quantities. Laclede St Louis Mo. 1,200,006 100 108 110 
1881.| which rs =A _-. sal g8 co £5 ———>_— Montreal, Canada.... 2,000,000 100 153 (54 
Test ores ie a a 5 | 28| esi a8 One of the important sanitary problems is to de-| New Haven, Conn.. 24 132 — 
ee Uae | 3 0] é ° Ro 2 o ci c & © | tect in the air of our dwellings very small admixtures | Oakland, Cal.......... 30 31 
ii a eee Pe Rd i Rec BD Be __| of carbonic oxide, The following test, furnished by eongien, Jersey City 95 100 
; z a8, t t Pde % Vogel, has long been been regarded as the most sim- “* Bas. 5 
6 | eae }25.93)18.58/26.54/24.59/ 21.18/30. 20 ple and unfai'ing: To a flusk of water exposed to the Pittsfield, Mass....... 120 130 
> | 26.08/20. 15 27.77 /24.40119.42'30.55 | ait Uuder examination add blood very much diluted, | rochester, N. Y...... 50 «70 80 
| 9.30 a.m. | Carbonic acid is shown by the immediate reddening “ Citizens 100380 35 
8 | \27 7.75/19. 76 25.17/24.73)19.31/30.28 | of the mixture. The addition of ammonia sulphide | Woonsocket, R. I.... 150,000 100 — 80 
z | and = 19119. 47/95. 74198. 00 19.37129.76 does not banish the absorption lines in the spectro-| Wilmington, Del.... 50) 174 a 
to. M. quitter GN pe “** | scope as with ordinary diluted blood. The test will | Yonkers................ 50 30 32 
10 | 24.54)18.68/24.93 26.59, )9.41/29,53 | show the presence of a portion as small as 0.25 of 1 | Rondout & Kingston 75 80 
’ - 95.96]19. 18186 ogloe éalyeealee ies per cent. Experimenta show, however, that the ox- | 5t. Louis Missouri. 600 000 50 250 254 
_— : -91\/29.89 | ide may not all be absorbed in this manner. San Francisco Gas- 
4 — cilan <aies kin tates. cokes, Dr. Walter Hempel uses the lungs of living nice to Co., 8. Fr’isco Cal =a z 
verage) 25.91/19 29 26.03, 25.40/19.28'30.12] gather the gas from the room. The mouse experi-|~ ”’ : , she ro 
|-—-- |---| —-—|—--—|—-—| —-— | mented upon ia then drowned, and vlood from the | Toledo, Ohio...... . . 95 vi 
13 9719.84 24.61 /25,18) 19.34/29. 85 region of the heart is tested with fresh, colorless am- | Troy, Citizens......... 600,000 100 - on 
14 27. 18/20.42)24.8(|24 74/18.86 28.85 wees Aaecid wham eobiiuaiettdeninn tai ~ sorb eee ~ ~— 
a, is are shown with as little as 0.05 of | per cent. of the Scrip 500,000 20 150 160 
f 15 | 20.17/18 .99/24.38 24.44/19.44 29.19} gas. Since carbonic oxide is not, like carbonic acid, The following stocks were sold at auction, 366 
3 16 | 123.59/19.57/26.81 23.9%) 19.32)29. 58 abo gigineries igs ilsccmenes 40 detains ba arene of tiem wa, = 983- Long 5 50 Manhattan, at 
4 a ° prevent its presence —Scientific American. 190 ; 40 Metropolitan, at 140}. 
‘ 17 24.75)18.71|27.68/23.07/19.51/29.06 The Metroplitan Company declare a dividend of 73 
4 8 | 24.49 '18.68126.55/28.46/19,23130.40 "Gas Stocks. per cent. on stock, and 5 per cent. on scrip, payable 
| ners fartnsitesd earns anes commen gs August 9th. 
Average 24.36 ao 25 89 24.13)19.28)29.40 Quotations by G. W. Close Jr., Broker and 
20 | '27.90/19.70 25.79 23.65|19.59129.85 pee yy aang Advertis tisers Tudex. 
| (with W B Scott & Co.,) 
21 27.90/20.41/2%.48/23.49!19 31/29.68 34 Pine Srreet, New \Xorx Crty. ae 
22 27.15 19.26 27.84 22.12/18.15'29.30 Jury 2, 1881. GAS ENGINEERS. sii 
e@- All communciations will receive particular attentioz | William Farmer, New York City.. 22 
23 |28.21/19.95 27.97/23.56/18.35/30.18 | &87 The following quotations are jased on the par value | “- Warren Dresser, New York City 1 
24 25. 64/20.27 28 96/43.23/18.61/30.01 sn gpa ; GAS WORKS A PPARATUS AND 
‘Ol! Gas Co.'s of N.Y. City. CONSTRUCTION, 
oF 24. 70/20. 46/27. 29193. 35'18.94/99.30 Capital. Par. Bid. Asked ~e rring & Floyd, New York City 19 
— shineiagnee = am | OMI canitseieeveciese $166,000 50 60 65 payors al re 
Average 27.05/20.01,27.88/23 93/18. 8y 49. | : Dell & Fowler, Phila., Pa - 19 
| a SR indiveccusdessens 1,800,000 50 8&2 85 Kerr Murray Mfg. Co., Fort Wayne, Ind 19 
* Five foot lava ion with check. ; Bonds 170,000 108 pst og ee oe = 19 
; + Bray’s slit union, No. 7. Manhattan............. 4,000,000 50 195 200 |) sciesueateme io Baltimore, Md 19 
iq t Bray's slit union, No, 6. Metropolitan........... 2,500,000 100 148 — | Brown & Owen, Phila., Pa "4 
3 E. G. Lovs, Gas Examiner, | “ Scrip... 1,000,000 .,. 102 108x pmo Tasker & Co,, Limited, Phila., OES ENR i9 
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GAS AND WATER PIPES. 
A. H. McNeal, Burlington, N. J _ 18 


Gloucester Iron Works, Phila., Pa 18 
R. A. Brick, New York City 18 
James Marshall & Co., Pittsburgh, Pa 18 
R. D. Wood & Co., Phila., Pa 18 | 
Warren Foundry and Machine Co., Phillipsburgh, N. J 18 
Mellert Foundry and Machine Co., Reading, Pa............. 18 


WASHERS AND SCRUBBERS. 


G. Shepard Page, New York City 14 
RETORTS AND FIRE BRICK. 
J. H. Gautier & Co., Jersey City, N. J 16 
B. Kreischer & Sons, New York City 16 
Adam Weber, New York City 16 
Laclede Fire Brick Works, St. Louis, Mo 16 
Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y 16 
Borgner & O'Brien, Phila., Pa 16 
Gardner Brothers, Pittsburgh, Pa 16 
Henry Maurer, New York City 16 


DIETERICHUS REGENERATOR FURNACE, 


Charles F. Dieterich, Baltimore, Md.. 286 
GAS METERS. 

Harris, Griffin & Co., Phila., Pa 22 

American Meter Co., New York and Philadelphia 23 

The Goodwin Gas Stove and Meter Co., Philadelphia, Pa 45 

He me & Mcllhenny, Phila., Pa 3 
GAS STOVES. 

The Goodwin Gas Stove and Meter Co., Phila. Pa 24 
American Meter Co., New York and Philadelphia 15 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y 16 
Chapman Valve Manufacturing Company, Boston, Mass 16 
EXHAUSTERS,. 

P. H. & F. M. Roots, Connersville, Ind 17 
Smith & Sayre Manufacturing Co., New York City 17 

GAS COALS. a 
Penn Gas Coal Co., Phila., Pa ; 21 
Perkins & Co.. New York City ®@ 21 
Cannelton Coal Co., New York and Philadelphia 21 
New York and Cleveland Gas Coal Cc.. Pittsburgh, Pa 21 
Newburgh Orrel Coal Co., Baltimore. Md 21 
Despard Coal Co., Baltimore, Md 21 
Tyreonnell Coal Co., Baltimore, Md 21 
Fort Pitt Gas Coal, Pittsburgh, Pa 20 
Chesapeake ani Ohio R.R Coal Agency, N. Y. City 21 
GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa : 278 
STEAM STOKERS. 
A. Q. Ross, Cincinnati, Ohio . 28 
PURIFIER SCREENS. 
George D. Cabot, Lawrence, Mass 278 
BURNERS. 
G. Gefrorer, Phila., Pa 16 
PURIFYING MATERIAL. 
Connelly & Co., New Yark City 14 
STEAM BLOWER FOR BURNING BREESE. 
H. E. Parson, New York City 278 
PROCESSES. 
Gwynne Harris New York City 18 


EDGE’S PROCESS. REMOVING CARBON 


N. D. Flemming, Jersey City, No J... . cee cece cee ee ence eens 14 
GAS FIXTURES. 
Mitchell, Vance & Co., New York City 17 
CEMENT. 

&. L. Merchant, New York City 17 
F. 0. Norton, New York City 17 
BROOKS, 

Economy of Gas as a Fuel 20 
Journal des Usines a Gaz 207 
Gas Analyst’s Manual 20 
Scientific Books . 18 
Cathels’ Gas Consumers’ Manual 23 
Fodell’s Book-Keeping 23 
Review of Gas and Water Engineering 3 


KIRKHAM, HULETT & CHANDLER’S 
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“SPAN DA RID” 


WASHER & SCRUBBER. 


GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 
AGENT FOR THE UNITED STATES AND CANADA. 
REMOVES ALL AMMONIA 2n¢ 20 per ct. of SULPHURETTED HYDROGEN & CARBONIC ACID 


Yields 10 to 13-02. liquor. 








Pressure absorbed, less than half an inch. 








Adopted by over 100 companies in Europe, and at Newport, R. 1, and 
Quebec, Ca. For circulars, with full particulars, address as above. 
i i 
. ; 
Purifiers For Sale. THE PROCESS FOR REMOVING 
| THE ‘ : 
FOUR SECOND-HAND PURIFIERS, 10x16 ft. | } 
+7 j 
With wet center seal, 12-inch connections. All in fair order. | Carbonaceous Incrustations i 
Can be delivered Aug. Ist. FROM 
627-3t PORTLAND (ME.) GAS LIGHT CO. | 
ae ee sitll —_ , | THE INTERIOR SURFACE OF CLAY RETORTS, 
GAS EXHA USTE R FOR SA LE PATENTED BY THE LATE GEORGE W. EDGE, 
. | The subscriber, having secured the title to the above patent, 
ONE MACKENZIE EXHAUSTER, Laney pansbeniis tere, Gaasdeess cntotee rine oe 
’ | cess has been thoroughly demonstrated in this country and 
Complete, with by-pass, valves, etc.; 8-inch connections. Good} in Engiand, avd is the only methcd so fat discovered that 
as nev, and cheap. Address naive ae 
WILKES BARRE GAS CO., | 
527-3 Wilkes Barre, Pa. | D, D, FLEMMING, Jersey City Gas Works, 
. JERSEY CITY, N. J. 
| 
AS SUPERINTENDENT OF GAS WORKS. 
| 
Has had 15 years’ experience ; thoroughly understands the busi- | md oO vy R E A D Y, 
ness in all its departments—the construction of gas works, man- | 
ufacture of gas, laying of street mains, inspection of gas fittings, | 
or is a practical gas fitter. Can make own drawings of works, | 
and thoroughly understands and can perform the secretary duties | 
of the office. Can give the highest references if necessary. | 
528-2 Address ** SUPERINTENDENT,” Care this Journal. VOLS I AND Il OF 
FOR SALE. 
Gas Works, King’s Treatise on Coal Gas 
IN A CITY OF 12,000 POPULATION. : 
Buildings and Works in First-Class Shape. BOUND IN CLOTH. PRICE, $10 EACH. 
POPULAR WITH CITY AND CONSUMERS. INCOME, $7,000. 
WILL BE SOLD REASONABLE. A. M. CALLENDER & Cco., 
Address 
CHAS. A. LAMB, | bees 
42 Pine Street, N. Y. 
159 LAKE ST , CHICAGO, ILL. aa nee ene eons ——— 
| 
~ | Tron Sponge 
WANTED. | ‘Ss S 
AN ENGAGEMENT WITH SOME GAS CO. AND ; 


MANUFACTURING 2) MILLION FEET 


oo OR UPWARD PER ANNUM ‘CAS EXHAUSTERS. 
GAS WORKS OF ANY CAPACITY. | CONNELLY & co., t 


Address « 
E. MCMILLIN, Pomeroy, Ohio, | No, 407 BROADWAY, NEW YORK CITY 4 


DESIRE TO LEASE 
References given when required 
529-61 
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AMERICAN METER CO. 


SOLE MANUFACTURERS QF THE 


“ECONOMY” GAS STOVES 





In presenting these stoves, we would respectfully say that after a most thorough and lengthy investigation of 
the different apparatus used for cooking by gas, it is with the utmost confidence that we can recommend our ney 
and improved “ Economy ” Cooking stoves as being the most efficient, economical, and durable gas stoves ever offered 


to the public, Efficient from the rapidity with which they do their work. Economical as to the consumption of 


gas, and Durable from the quality of material and workmanship employed in their manufacture. The wide-spread 
reputation which we enjoy for producing only first-class articles in all our manufactures, we feel confident will 


attach itself to our “Economy ” Gas Stoves. AMERICAN METER COMPANY. 
NO EXTRA CHARGE FOR NICKEL- —_— on LA BROILER UNDER THE FIRE 


WITHOUT SMOKE, 


4 [ 


PLATED FITTINGS. Onn 


UNEQUALED ECONOMY OF GAS |/z—— 
FOR THE QUANTITY OF COOKING _ |) 
DONE. 


AN OPEN ROASTER UNDER THE 
FIRE WITHOUT SMOKE, 


A THOROUGHLY DIFFUSED HEAT 
THR JUGHOUT THE WHOLE ST( IVE. UNSU R PASS E | ) EXCELLENCE ( \F 


WORKMANSHIP AND FINISH, 





ALL THE OVENS TIGHT, JACK- 
ETED, AND PERFECTLY VENTI- 
LATED. DOWNWARDLY RADIATING 


BURNERS OF GREAT POWER, 


PATENT SMOKELESS GAS-AND- 
AIR BURNERS OF SUPERIOR POWER 
FOR BOILING, FRYING, STEWING, 
PRESERVING, JELLYING, HEATING 
SAD-IRONS, ETC. 


RADIATING BURNERS THAT CON- 
SUME THE GAS OF ANY LOCALITY 
WITHOUT ODOR OR SMOKE, 





GENERAL AND SPECIAL SUPER- : 3 = “a BURNERS THAT ARE PRACTICAL- 
IORITY IN ALL COOKING OPERA Ss. nae ail LY INDESTRUCTIBLE FROM TIME 
TIONS. - OR USAGE. 





No. 9.—** Economy? Gas Range. 


THEY ARE MADE IN ALL SIZES, TO MEET THE REQUIREMENTS OF FAMILIES, 


All Qualities of Gas can be Used. 


Will Burn at a Low 
Pressure. 





Bolling Stove. Gas Brotler. 





With these Stoves all the operations of cooking can be carried on at the same 
time, thus avoiding annoyance and trouble. 


PenD FOR ILLUWIATED CATALO@UR. AMERICAN METER CO., New York and Philadelphia 
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J. H. GAUTIER & CO.. LACLEDE MANHATTAN 


CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, CAS RETORT WORKS petTorT WORKS 
JERSEY CITY, N.J. | ee oe 


Hand and Machine made Retorts and Settings, Superior ADAM W EBER 
MANUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace. Bricks ) 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 


magne nee CLAY GAS RETORTS 
Clay Gas Retorts, Wand tekehe- anid Wile he 
Gas House Tiles, | of all shapes and sizes. 


Rg lag Clay. Fine Ground Cla yend Fire Bricks. Sewer cl RE B RICKS, TILES, ETC., 
e e >»; ~ ae = i< 
Fire Bricks, Etc. Etc. Me ee eee any Reale, ‘Sie. Office and Works, 15th Street and Avenue C., N. Y. 


Ground Clay, Fire Brick and | neaapaniatnesat 1845. 


| 
Fire Sand in Barrels, | 6. KREISCHER & SONS, | Borgner & O'Brien, 


393-ly Cc, E, GREGORY 
T. B. GAUTIER. 


MANUFACTURERS OF 


OFFICE FooT oF Houston st,,£.n.,x.x, | CLAY GAS RETORTS 


ROOKLY 
cay Hert & Fry Brick Works, Glas Retorts, rme anos, tues, ere. 


(EDWARD D. WHITE & CO.) 


wae, TELE, FIRE BRICK. Tan Tiny ROOS MAM, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, | ahaennanassiacsnadl 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 





Works, 


wa PA. GARDNER BROTHERS, bg 


MT. SAVAGE JUNCTION, MD. 
ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 





MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
0. H. SPRAGUE, No, 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 
OFFICE, 418 to 422 East 23d St., New York. . (are aipmamama a: WORKS, PERTH AMBOY, NEW JERS 





SLEGN RY MAURER, 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRIGK, TILES, ETC. 


CHAPMAN LUDLOW 
VALVE MANUFACTURING GOMPANY Valve Manf’g Co., 


. a OFFICE AND WORKS 
MANUFACTURERS OF 





13S to 054 Méwer Street and 67 to 83 Vail Ave 


Steam, Gas, and Water Valves ieee seas 
and Gates, = 








FIRE HYDRANTS, = | 
WILH POSITIVE DRIP _ OS é 
All Valves and Hydrants farnished with ry S a 
on ; 
Babbitt Metal Seats & Non*Corrosive = ¢ 
Working Parts. he 
=a 
WORKS AT INDIAN URCHARD, MASS. = FF 
{| Boston Office, 77 Kilby St. New York Office, 2S Platt St. os a Pr 
ALL WORK GUARANTEED. 
: nae ts BRASS AND IRON SLIDE VALVES, 
C. CEFRORER. KINC’S TREATI SE (Double and Single Gate, winch to 36 inch—outside and 


inside screws, Indicator, etc.,—for Gas, Water, Steam, and 
Manufacturer of 


ON 
) Oil 
« — Y Y ™ ‘eg, J) \ y) 
eleaneal ures ee C OAL A S = HYDRAULIC MAIN DIP REGULATORS. 
—_ * ne A) — ow), mw) © 


GAS HEATING AND COOF ING APPARATUS. ALSO 
FITTERS’ PROVING APPARATUS, ETC, | Vol. 1., Bound in Cloth, $10 FIRE HYDRANTS 
No. 248 North Eighth Street, Philadelphia. Ae M, CALLENDESR & OO.. 62 Pine Brieet, N.Y. ; 








July 2, 1881. American Gas Light Journal. L7 





MITCHELL, VANCE & CO. 
Manufacturers of 


CHANDELIERS 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble (locks, warranted best Time- 
keepers Mantle Ornaments, &c. 
Salesroom, S36 DROADWAY. 


NEW YORK, 
| Spectal designs furnisned for Gas Fixtures for Churches 
| Public Halls, Lodges, 4c. 


Portland Cement, 
Rome an Cement, 


IMPROVED GAS EXHAUSTER 


Gas Cement. 
With Engine on same Bed Plate, or without. English Fire Brick, No. 1. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. »* Silica Fire Brick 


IMPORTER 


! P, H. & F, M, ROOTS, } Patentees and Manufacturers, {CONNERSVILLE, IND, =. lL. MERCHANT 


ee ‘ ii . 1 41 Broadway, New York, 
Ss. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. pe Pit oun i the eseton a 


4 JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. Remit 35 cents in postage stamps for new Treatise on Portland 
5 WM COOK E. Selling Agent 6 Cortland St 4 N.Y and Roman Cement, showing how,to mix it and how to use it. 
whe 4 4g * > ad ’ " P - 








Send for Illustrated Catalogue and Price List. | FE. O. MORTON, 


_—— 











. 4 
Hydraulic Cement, 
SMITH & SAYRE MANUFACTURING COMPANY. eine sft 
; Specially adapted for gas works. Under water it is capable 
4 No. 245 BROADWAY, N. Y. of giving better results than Portland or any other cement 
BUILDERS OF 92 Broadway, New York. 
Machinery and Apparatus for Gas Works. G, W. DRESSER, C.E. 
b 
ad eo 3 CR NE eT 
== , 3 o = Member American Society Civil Engineers. 
2° | = 
ae 7 = 
2 =. # CONSULTING ENGINEER 
Z ee ¢ 
<3) oF 
> ae >) & ON ALL MATTERS PERTAINING TO 
< . 
ro) He . o ‘ 4 . 
5 Poa ® Gas Manufacture 
— 3 | 
vA & a 28 s > AND THE UTILIZATION OF 
— =) Se S 
(oe) oa a“ & 2 
Z eEo~ ° “| RESIDUAL PRODUCTS 
Aer bad si 
» 2 —» rs - ap | 
SHO SINS Bll a 99 
OR DSARE GD OW 0 ulTl as 
a i ne ® 
GDS Fos yg 
Sere eo F 
Et 2 5 e 3% R | Under this title a neat little book has been is 
M Q he Sis 29 
R fa ~ s 3 m8 rn sued containing the paper of Mr. Jas. Somerville, 
fe =| x = Db Sy 3 a | as read at the last meeting at Cincinnati, together 
in ee -- oO ‘ ' ‘ 
oa a aS a = = with a table, taken from Prof. Chandler’s lecture, 
P Se ; iia sete 
< = a fe a showing the loss of light resulting from the use of 
C =f Ns Oo » 3 . . 
Hi ™ > a ae shades, etc., of different kinds of glass. 
{ a a S - Ss — 2 The book is intended for sale to Gas Compa- 
. A « _ a: , » . . 
= i — si z a 8 nies to distribute gratuitously among consumers 
7 = re ‘ ‘ . 
be Z 5 ~~ A R ke It Gas Companies can induce their consumers to 
= mS 
i SON a= Sg Bi} use better burners and shades. one-half of the 
awg=xuzaSas 8 indi i 
3 Sa 33248 8 8 fault-finding will cease. 
is 2 pe ce 2 © a a) ° 
- 4 yy wn a S = The price is $10 per thousand. Orders may 
5 SU Oog o a .s | be sent to tie oftice of this vournal. 
He -Dwam & 
Km ao ty ea a 
Ge sox... 2. & 
2 3% 53 2 Preserve the Journal! 
B&B SQekisas & Ree 
; 5) : 
a ne a (<2) es os We will furnish to our subecribers ar cmpeortan t 
> ou 2S ~ | article for preserving in a convenie nt form, the num- 
Ay S Ms = é © | bers of the oes as it is issued at the ve ry low 
is 2 Ey B=} | price of $1.2 Sent eith:z by Eaprese or Mail, as 
5 s > = s directed. 
Z 7 eo es By mail the postage will t« % cents, which will be 
be be “= | added to the price of the Binder. Send orders to 
g S eB A. M. CALLENDER & CO. 
A es aa 42 Pine Street, Koom 18 New Yurk: 
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BURLINGTON, N. J. 





'@) 
4°) 
= 
@ 
og 
$2 
° 
= wi 
s O 
- 
a. 
= 
< 





CAST IRON PIPES 


FOR WATER AND GAS 





DAVID 8. B OWN, Pres 
BENJAMIN CHEW , Treas 


TER Ped 
WCBS, QUcESTER city w, 
ot _, ot J, 


AS. P. MICHAELSON, Sec, 
Ww 4 SEXTON, Supt. 
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Cast ron Gas & Water 7 “MTA Tite Hydrant Gasholders. &. 


Office No. 6 North Seventh Street, Philadelphia. 





R. D. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 _ Chestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Railroad Street, 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-}nch and upwards cast tn 12 ft, lengths, 
t@” Sond for Circular and Price List, 


BERGEN IRON WORKS. 
R. A. BRICK, 


MANUFACTURER OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 


Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, Selling Agent, 














ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 436-1 


SCIENTIFIC BOOKS. 








GAS CONSUMERS HAND BOOK, by Wm. Ricz- 
akps. C. E. 18 mo. Sewed. 20 Ceats, 


| GAS CONSUMERS MANUAL, by E. 8. CaTHELs, C.E. 
10 Cents 
We are prepared to furnish to G AS MANAGERS PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 
opics treated of, the fol 





rs interested in the ¢ 
nen AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING ATR, by 
OweEN C. D. Ross, Member Institute Civil Engineers. 

8 vo. Cloth. $1.50, 


lowing Books, at prices named : 


GAS MANUFACTURE, by WILLIAY KICHARDS, 4 to 
with numerous Engravings and Pilates, in Cioth bind- 


ing. $12 FODELL’S SYSTEM OF BOOKKEEPING FOR 
ae } N S. $5. 
THE GAS ANALYST’S MANUAL, by F. W Hart- GAS COMPANIE 
LEY. $2.50. The above will be forwarded by Express. upon receipt of | 


= 7 orice. 
awa er fon oy USE OF COAT GAS, Uy ' We will take especial pains in securing and forwarding 
it ° ’ 2 te BOs V) 


= oe any other Works that may be desired, upon receipt of order. 
Rev. W. R. Bowprtco, M. A., with Engravingr. 8V°., 4) remittances must be made by Check, Draft, or Post Office 
Cloth, $4.2. 


Money Order. 
NEWBIGGING’S HANDBOOK, by /HoMAS NEwW- 
BIaGING, C. E. $3.75 


Ae M, CALLENDER & CO., 
Room 18, No, 42 Pine S8t., N. Y. 


Office, 85 Liberty St., N. ¥. 


Mellert Foundry & Machine Co, 


ZKuimited. Established 1848, 
MANUFACTURERS OF 


CSkl 





Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc. 
Machinery and castings for Furnaces, Rolling Mills, Grist and 
Saw Mills, Mining Pumps, Hoists, etc. 


ARNOLD MELLERT, Supt., READING, PA, 


NATIONAL COAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52, 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 

most essentia] improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“‘ Water Gas,” bythe decomposition of super- 
teated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method. 
Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
|run for days without change. All the materials required, 
| besides the steam, are 17 lbs. of Anthracite coal and about 
33g gallons of Petroleum or Naphbtha, per 1000 feet of bri- 
| liant gas. 

Rights for sale, Inquire of the President, 
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HERRING & FLOYD, 
Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 








BENCH CASTINGS 
from benches of one to six Retorts each, . 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SE BS; SCRUBBERS 
(wet and dry), an 
EXH AUSTE RS 
for RE ing Retorts from pressure. 
ENDS and BRANCHES 
of all ere and description. 

FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
BUTLER’S 
COKE SCREENING SHOVELS. 
GAS GOVERNORS, 
and everything cennected with well regulated Gas ‘Works at 

low price, aud in complete order, 
SELLER’S CEMENT 
for stopping leaks in Retorts. 
N.B.—STOP VALVES from three to thirty nches— 
at very low prices, 
Plans, Specifications, and Estimates furnished. 
SILAS C. HERRING. JAMES R. FLOYD. 


fi. RANSHAW, Pres. & Mangr. + Be BIRCH, Asst. Mangr. 
Wm. STacey, Vice-Pres, R ¥ TARVIN, Sec, & Treas, 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
Cast and Wrought Lron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39 


Office and Wrought Iron Workson RAMSAY STREET Cin- | 


cinnati, Ohio. 
REFERENCE, 


Cincinnati Gas-Light Co. 
Indianopolis Gas Co. 
Dayton, O., Gaslight Co. 
Covington, Ky., Gas Co. 
Springfield, 0., ‘Gas Co. 
Terre Haute, ind., Gas Co. 
Madison Ind., Gas Co. 
Kansas City, Mo. , Gas Co. 
Topeka, Kansas, Gas Co. 


Baton Rouge, La., Gas Co. 
Saginaw, Mich., Gas Co, 
Oshkosh, Wis., Gas Co, 
Peoria, Ill., Gas Co, 
Quiney, Il, Gas Co, 
Champaign, ills., Gas Co. 
Carlinville, Iil., Gas Co. 
Bowling Green, Ky., Gas Co, 
Hamilton, Ohio, Gas Co. 





Burlington low! a, Gas Co, Vicksburg, Miss., Gas Co 
emi Tenn., Gas Co. Denver City, Cal., Gar Co. 
R.T.C ‘overdale, mae’ r Cincinnati, and others. 


MORRIS, TASKER & C0, 


_ bhai 


Builders of Gas Works, 


PHILADELPHIA, PA. 


1842. DEILY & FOWLER 1881. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, PHJLA 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAST | 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 135 gasholders, 
Personal supervision given to the erection of all our work, 
Holders built at following places since 1868: | 
Lancaster, Pa. (2) Indianapolis, Ind, 
Williamsport, Pa. (3) Jacksonville, Li. 

Bristol, Pa. (2) Joliet, Ill, 

Catasaqua, Pa. Lawrence, Kansas, 
Kittanning, Pa. Jefferson City, N. O. La, (2) 
Hazelton, Pa. Algiers, N. O., La. 
Freeport. Pa. Kalamazoo, | h 
Huntingdon, Pa. Buffalo, N. Y. (2) 

Pittston Pa, Ogde Lage N.Y 
Bethlehem (S), Pa. Waverly, N. Y. 

Sharon, Pa. Little Falls, x. ¥. 

Canton, Pa. Penn Yann, N. Y. 

Carlisle, Pa. Watkins, N. tf 

Beaver Falls, Pa. Coney Island, N. Y. 
Annapolis, Md, (2) Batavia, N. Y. 
Parkersburg, W. Va Gloucester, N. J. 
Lynchburg, Va. Salem, N.J. 

Stanton, Va. Milwaukee, Wis, 
Youngstown, O Burlington, Vt. 
Steubenville, O, Hoosick Falls, N. Y. 
Zanesville, O Att'ca, N. Y. 

Mansfield, 0, Mount Holly, N. J. 
Marion, O, 
Belleaire, O, 
Athens. ©, 
Barnesville, O 
Newark, O. 
Columbus, O, 
Franklin, Ind, 
Plainfield, N. J. 


Rockaway Beach, L, I. (2) 
Zanesville, O, (2) 
Lancaster, O, 

Blackwell’s Island, N, Y. 
Waltham, Mass. 
Dorchester, Mass, 
Wheeling, W Va. 


Englewood, N. J. | Lansing, Mich, 
Flemington, N. J. (3 | Flint, Mich, 
Dover, Del. | Milton, Pa, 
Pittsfield, Mass, Galveston, Texas, 


Meriden, Conn. 


BROWN & OWEN, 


MANUFACTURERS OF 





EVERY DESCRIPTION OF 


Gas ald Water Works Supplies. 


Particular attention given to the alteration of old works, 
Estimates and Drawings furnished, 
THOS. R. BROWN, R. PITT OWEN, 
Late Chief-Eng. Phila. Gas Works. 
Address all communications to 


N. W. Cor. 12th and Noble Streets, 





482-ly PHILADELPHIA, 


The Kerr Murray Mfg. Co,, 


THE LATEST IMPROVED 


Apparatus 


AND 


MACHINERY, 


Wrought Iron Roofs and 
Bench Castings, 


SINGLE LIFT AND TELESCOPIC 
GASHOLDERS. 


| FORT WAYNE, IND. 


Mount Joy, Pa. ! 


BARTLETT, HAYWARD & C0, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES, 


MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 





WORKS 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited, 


Corre- 
467-ly 





CONTINENTAL WORKS. 








GASHOLDERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 


ENGINEER AND MANUFACTURER OF 


GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture anw 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 








PP. MUNZINGEPR 


No. 1211 MAREKET 


Engineer and Builder, 
STREET, 


PHILADELPHIA. 


PENN, 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gasholders, 


Estimates and Drawings Furnished upon Application, 


Scrvbbers, 


Purifiers, 
Stop Valves, Ktc., Ete. 
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GAS COALS. GAS COALS, GAS COALS. 


“SCOTT'S” OCEAN MINE 
YOUCHIOCHENY GAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 








This Colliery is located at Scott Haven, on the Youghiogheny River, Westmoreland County, Pa., directly 


adjoining the Penn Company’s Youghiogheny Mine. 
Over One Hundred and Fifty Thousand Tons of this Coal Sold in 1880 


for delivery during the year ending March, 1881, distributed among forty different Gas Company’s, including every 
Company in New York City, Brooklyn, Jersey City, and Newark, nearly every Company on the Hudson River as far 
as Albany and ‘Troy, as well as all the prominent Companies on the Sound—at Boston and other New England ports. 
The universal favor with which this coal has been received has induced Messrs. Scott & Co. to increase their 
already large facilities for meeting the wants of Gas Companies, giving to consumers an undoubted guarantee that 
delivery will be promptly made. Applications addressed to the undersigned will meet with prompt response, 
Orders for delivery in New England can be addressed to our Boston office, No. 21 Excuancr Pracer, 


or P. O. Box 3003, Boston. 


PERKINS & CO., General Sales Agents, 


45 SOUTH STREET, N. Y. 





S McCRICKART, Pres’t. J. E. MCCRICKART, Mang’r. 
’'S MANUAL 
THE GAS ANALYST THE FORT PITT COAL CO 
7 
BY F. W. HARTLEY, A.1.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. Miners and Shippers of 
PRICE, 82.50. es 

CONTENTS. SeEction I.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Ac 
Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles. Testing 
Corrections for barometric 


operations. Readings. Correction for gas consupt. Corrections for candles’ consumpt. 


pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 


work. To raté the jephotometer. 
SEcTION I]J..—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- A. 


ation of solutions. Fittingup. Toset the apparatus at work. Analysis. 

SECTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas, Specific : 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 

APPENDIX.—Rules and tables to facilitate the ca‘culations necessary in the determination of the illuminating value 
and degr e of purity of coal gas. Photometry. Ammonia and sulphur. Proving of testing meters in London, The gas No. 337 Liberty Street, 
’cubic-foot measure, Times and mode of testing for pressure in London. Proposed standards of light. 23 





referees 


A. M. Callender & Co., 42 Pine Street, n.¥. PITTSBURGH, PENN. 





ECONOMY OF GAS AS A FUEL 


rOR 


— — 


This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 
IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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GAS COALS. 


GAS COALS. 


GAS COALS, 





NEW YORK AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. | 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 








This Company is prepared to furnish any amount of thetr | 
justly celebrated, and acknowledged superior GAS COAL, to | 
any point reached by raliroad or navigation. on most favor 


able terms. 
General Office—89 Wood Street, 


PITTSBURGH, PA. | 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
351-ly at Cleveland, Ohio. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 
Company’s Office, No. 52 S. Gay Street, Baltimore, Md. 
C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 


THE 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSE 


a 


SS. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s ana Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Bower Side). 
| Greenwich Wharves, Delaware River. 
| $66-1y Pier No. 1 (Lower Side), South Amboy, N. de 


CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
| in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 





J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


BENEDICT & DOWNS, New Haven. 


| 
| 
| 
| 
| DAVIS, MAYER & CO., Baltimore. 


SaLes C. & O. R’way Coal agree i ae 
AGENTS : ) DANIEL W. JOB & CO., Boston. 





Cuas. W. Hays, Agent in New York, Room 7, Trinity Build. | 


ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest | 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 

he Manhattan Metropolitan, and New York Gas Light Com- 
— of New York; the Brooklyu and Citizen’s Gas Light 

Companies of Brookl. n, N. Y ,; the Baltimore Gas Light Com- 
pany of Baltimore, Ma., and the Providence Gas Light Com- 
pany, Providence, R. 

Best dry coals anon from Locust Point, wharves, and 
prompt at.sction given to orders for chartering of vessels, 

224-ly 0 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agent, ALFRED PARMELE, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia. 
Wharves Locust Point, } Baltimore. 
Compaty’s Office, 15 German St., . 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas L ight Company, 
N.J.; pg = Gas Light Company ; Portland Gas Light 
Company, M 

*." Re deenee ‘to them ie requested, W4-, 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


SUPERIOR KANAWHA GAS COALS, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


5. 7. GORDON, sus sont. } OFFICE, 22 PINE STREET, N. Y. 





THE AMERICAN TYRCONNELL GAS COAL., 


MINED 1N TAYLOR COUNTY, WEST VA. 


GAS-LIGHT JOURNAL. 


Company’s Office, 25 S. Gay St., Baltimore. 


CHARLES MACKALL, Secretary. 





CHARLES W. HAYS, Agent, Room 7,411 B’way, N. Y. 


SHIPPING PoIntT—Baltimore, Md, 


$3 PER ANNUM. 








This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very superior 
Coke, with little Ash and scarcely any clinker O4-ly 


42 Pine Street, N. Y. 





English and Provincial Gas Coals. 


THE BEST QUALITIES OF PROVINCIAL COAL FROM THE MENES AT 


SYDNEY, GLACE BAY, AND LOUISBURG, C. B. 


ALSO 


Abram Co.’s Arley Gas Coal and Cannel, Higginson’s North Ince 
Hall Gas Cannel, Townley & New Pelton Newcastle Coal. 


DELIVERED AT ANY PORT IN THE UNITED STATES. 


21 Exchange Place, Boston. 


PERKINS & CO., 45 South Street, New York. 
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_ INTERNATIONAL-- 1 876--EXHIBITION. 








The U. S. Centennial Commission 








HAVE DECREED AN AWARD TO ; 
HARRIS, GRIFFIN & CoO., 
12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., OU. S, A., i 
j 
FOR THE FOLLOWING REASONS : 4 
The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of : 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELI AB LE as to INDICATION, ard embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 
Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 3 











FARMER’S PATENT 


Bx m-PrAécS DirP-PFrirfFet 
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t} 
t 
FARM®ER’S PATENT BYE-PASS DIP-PIPE. 3 
WiIiLLIiA NI FARMER, } 
ARCHITECT AND CENERAL CAS ENCINEER 
9 ] 
ROOMS 87, S9, 91, 111 SaaS es Dames NEW YORK, # 
WILiias F ARME R may be cor a n Gpon all matters relating to the Ma nufacture of Il luminating Gas. Will furnish Specifications, Drawings, a 
and Estimates for the | n of Gas Works of any Capacity, and wiil « t the same either on Commission or by Contract. q 
Having made the ¢ straction of Gas*W« ke bs ie ecialty, perfect satisfaction can be guaranteod. } 
Soie Avgenpt I tl FOULIS HYDRAULIC MACHINE for Drawi: Retorts. 4 
Sole Ageut for the AITKEN and L.OUNG PROCESS FOR MAKING ILL Mi NA PING GAS 
PATENTEE OJ] LHe Jf \LLOWING INVENTIONS. 
EXHAUSTER (Screw Propeller) for Gas or Air, an nd DUMPING werermprtba for Wheeling Goal, Coke and Lime, Ete. 
BYDnSULIC MAIN for Red Pressure on Retor‘s ZIGZAG SCRU JBBERS fi. Bap! thalizin » Gas and Removing the Tar, Awmonia, and 
Mapbtnaline. BYE-PASS D1P PIPE for reducing the pressar on Ret E us per cut above SELF- ACTING WATER DISTRIBUTOR 
fer Scrubbers and Vy ast » aut MOV ABLE DIP PIPE r Redu tl Pressure on Retorts. TOWER SCRUBBERS (Jack-~ 
wited) for Economizing Space : j ling Material DUP I EX CENT RE SE, AL for Keeping all the Boxes in a set continuously in action. 
éRS BY SSLON ; I GENTLEMEN 
prolerr . : ) , President Pitt gh Gas-Light Co., Pittsburgh, ae 
3EN Has. | ME ‘ lent ¥ my - VANI SMITH Ns. ‘ e Man ttar 1 Gas-Light Company, se 
Gus. * WICKENLO t ght 4 ual {usTEI, President ias-Light Company, St. Louis, Z:* 
b. ¥. BENson, Presi t Brooklyn Gas-Lighi Can, Brooklyn, N. * Kk. VANDERPOOL. Engin eer, Hews k Gas-Light Company, Newark, N, J, 
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T. C. HOPPER, Prest. WM. H. HOPPER, Vice-Prast. WM. N. MILSTED, Gen. Supt r WM. H. DOWN, Sec. 
. AMERICAN METER COMPANY, 
j DIY) Paul) 
WET AND DRY GAS METERS. PRESSURE REGISTERS, METER PROVERS, 
q STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS 
: EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
SUGG'S ILLUMIN NG POWER METER 37 Water Street, Cincinnati. 
512 W. 22d St., N. , # SUGQ’S ““STANDARD” ARGAND I NER ALSO NN AND TTT. ) 20 South Canal Street, Chicago. 
is . ‘ a Yieters, with Lizar’s ‘*‘Invariable Measuring’? Drum, S10 North Secovd Street, St. Louis. 
Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatic Pressure Changer. | 122 & 124 Sutter St., San Francisco. 





HEL™ME & MelILHENNY, 
Successors to Harris & Brother. 


ESTA BULISEzcLYD 1848. 
RPRACTUGCAL GAs WETTER WANUPACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa. 





To manufacture Wet and Dry Gas Meters, Station Meters, sas erimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 





From our long Practical Experience of the Business (covering ¢ mn riod of 93 years) and from our personal supervision of ak 
York, we can guarantee all orders to he exec uter d promptli tly, an * in everu respect satisfactorily. 


WILLIAM HELME. JOHN McILHENNY 











« 


WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-?rest H. DUMONT WAGNER, ; L. JONES S. V. MERKICK, Asst, Sec. 


THE GOODWIN GAS STOVE AND METER COMPAN 2, 


Successors to W. W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
¢ 


No, 142 Chambers Street, New York 








| 
MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 
Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Lethe by’s Snip! 1ur and Ammonia Test Apparatus complete—also 
Testing and Chemical ‘Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 
Coodwin’s Improved Lowe’s Jet Photometer. 
Special attention to repairs of Meters, and ali apparatus connected with the — ness. 
All work guaranteed first class in every particular, and orders filled prompt 
; NOW READY AND FOR SALE, 
$ 


Review of Gas and Water Sieecins F ODELL’S 


ISSUED WEEKLY. | System of Bookkeeping 
FORK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 22 Buckingham St., London, Eng | Price $, which snould be sent either in Cneck, P. 0, Order 


| or Registered Letter. 


So rea Laie ei, Bataaiatis 


. P ° F . ° . Biaak Bo mh, WIS wets ted headings and forms vo 
" ‘ > . > 2 ve ’ f samt . 9 y Yoo + gyme | I é r n this sys- 
Each number contains articles in connection with the manufacture and : upply Of Gas ; sum- | tem, wit be s1 ipplied to Gas Companies, by applying to W . 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; a@tso | FopRLL Pailad Iphia, or 
on the Construction and Maintenance of Gas, Water, and Sewage Works. 


: 


A M. CALLENDER & CO 
OFFICE GAS LIGHT JOCRNAL, 42 Pine St., N. Y 


Price, 13s., Postpaid. ‘ — oieaeesaiain 


CATHEL’S 


The Gas and Water Companies’ Directory.| “4% gage 


Edited and Published Annually by CHARLES W. HASTINGS, 





Enables every Gas Consumer to ascertain at & glance, with- 
; ; : = » t g ¢ e 

This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland | °"' @®Y Previou - wledge of the Gas Meter, the quantity 

: : is and money value of the Gas consumed. Also 
and Wales; date of formation, amount of capita and names of all officers, etc. ; including carLonization f obtaini hora aiaes 
) : ' j of obtaining from Gas the largest amount of its light, 

returns, prices paid for gas, dividends, etc. twill be wo the advantage of Gas Compuntes to supply 
their Consumers with one of these Guide 8, a8 ame 





rice, in Cloth Cov 58.; per Covers, 38. 6d. Postage Extri ans Of pre- 
Price, in % Covers, 5s , Paper Covers, 38. 6d. Po tage Extra. venting complaint arising from their want ct knowledge ip 
Address, 22 BUCKINGHAM STREET, regard to the registration of the meters. For aie by 
‘ cae ” A. M. CALLENDER & CO 
Orders Received at this Office. LONDON, W. C., ENGLAND / 





42 Pine Street, New York Koom 18 





o— 








24, American Gas Light Zourwal, July 2, 188r. 








am CO" 2 - 


The Goodwin Gas Stove and Meter Company are the Sole Agents for the 
sale of Bray’s Burners anp Lanterns in this country. We are now pre- 
pared to furnish 100 and 200-candle power Burners and Lanterns. Send 


for Circulars. 


The “Sun Dial” Gas Stove, 


— MANUFACTURED BY THE — 


GOODWIN GAS STOVE & METER CO., 


Successors to WW. WW. GOoOonvDnow in ck CoO., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers St., N. Y. 


ONE GOLD AND THREE 
SILVER MEDALS BY 





Medals Awarded. 





CENTENNIAL - - 1876. 
CHARLESTON - - - 1879. THE MARYLAND 
CINCINNATI - - J879. INSTITUTE, AT 
PHILADELPHIA - - 1879. BALTIMORE - - 1878. 


TRADE MARE. 


These are the most complete Gas Stoves in the world. Over 50 different 
sizes and kinds, suitable for any sized family or hotel. The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. ‘They possess the following advantages : 

1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. A hot plate fitted with patent air and gas 


burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling wood. 





GREAT ECONOMY OF GAS. 


From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 





SMOOTHINC IRON HEATERS. 
In the laundries of hotels or private dwellings, by hatters, tailors, etc., 
gas can be used for heating smoothing irons, especially on account of the 
facility with which they may obtain heat in a few minutes. We manufac- 


ture them for heating one, two, three, four or more irons at once. 
WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. Sec. 


WM. H. MERRICK, Vice-Pres. S. LEWIS JUNES, Sec. WM. H. WHITE, Mang. N.Y. Branch. 
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